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PRESENCE  OF  TRYPANOSOMA  IN  SLEEPING 

SICKNESS. 

By  ALDO  CASTCl.LANI,  M.L). 

[Dated  EutebBe,  Uganda,  April  5,  1903. — Received  May  8,  1903.*] 

On  the  12th  November,  1902,  when  examining  a specimen  of 
cerebro-spinal  Hnid  taken  by  lumbar  punctnre  dnring  life  from  a well- 
marked  case  of  sJrrpiiKj  dckne>>.'<,  I was  sni-prised  to  observe  a living 
Trypanosoma.  Since  that  date  I have  made  as  many  observations  in 
this  direction  as  possible,  and  the  results  are  to  my  mind  sufficiently 
surprising  to  excuse  me  for  presenting  this  preliminary  note. 

These  trypanosomes  are  not  in  large  numbers,  so  that  to  find  them 
it  is  necessary  to  draw  off  at  least  15  c.cs.  of  the  cerebro-spinal  fluid. 
It  is  better  to  reject  the  first  few  c.cs.  as  they  are  apt  to  contain  blood. 
M'hen  the  fluid  comes  away  clear,  10  c.cs.  are  collected  and  centrifuged 
for  15  minutes.  *\Lt  the  end  of  this  time  there  is  found  at  the  bottom 
of  the  tube  a slight  deposit  of  whitish  sediment,  and  in  some  cases  also 
a minute  trace  of  blood. 

The  liquid  above  the  sediment  is  poured  off  and  the  sediment 
e.xamined  under  a moderately  low  power  of  the  microscope.  As  the 
trypanosomes  are  at  first  fairly  active  they  are  easily  detected. 

The  following  tallies  represent  the  results  of  this  investigation  : — 


* Tins  lias  alroaclj'  been  p^iblished  in  the  ‘ Proceedings  of  the  Royal  Society, 
vol.  71,  1903,  p.  501. 
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Tnjpaiiosonui  hi  Slccphif/  Sick/u’-'i-'t. 

T.iMe  I shows  that  in  34  eases  of  sleeping  sickness,  the  trypano- 
somes were  foniul  in  the  cerebro-spinal  fluid  taken  hy  lumbar  puncture 
during  life  in  20  cases,  giving  a rate  of  70  per  cent. 

On  two  occasions  I also  examined  in  the  same  way  fluid  from  the 
lateral  ventricles  and  in  both  cases  found  the  same  pai’asite.  In  blood 
I found  the  trypanosoma  once  with  certainty. 

It  may  be  thought  that  the  tiypanosomes  are  found  in  the  cerebro- 
spinal fluid  oil  account  of  the  trace  of  blood  which  sometimes  forms 
part  of  the  sediment.  But  it  will  be  seen  from  the  table  that  in  several 
cases  there  was  no  trace  of  blood. 

Table  II  shows  that  in  12  cases  of  ordinary  disease,  the  cerebro-spinal 
fluid  taken  during  life  by  lumbar  puncture,  iu  no  case  contained 
trypanosoma,  and  it  is  important  to  note  that  3 of  these  controls  were 
cases  of  the  usual  trypanosoma  fever,  as  described  by  Forde  and  Dutton, 
Manson  ami  Daniels. 

Here  it  may  be  remarked  that  trypanosoma  fever  is  by  no  means 
uncommon  among  the  natives  iu  Uganda,  3 cases  having  been  met  with 
by  Dr.  Baker,  one  of  the  colonial  surgeons  here  (Entebbe),  within  the  last 
3 weeks.  I understand  that  Dr.  Baker  is  publishing  this  most  interest- 
ing observation.  It  must  be  clearly  understood  that  these  cases  of 
trypanosoma  fever  bear  no  resemblance  in  theii'  clinical  features  to 
sleeping  sickness. 

The  trypanosoma  found  in  the  cerebro-spinal  fluid  of  sleeping  sick- 
ness does  not  as  far  as  I have  been  able  to  make  out  difter  materially 
in  size  and  shape  from  the  species  one  finds  in  the  lilood  of  trypano- 
soma fever,  Tnjpanoaoma  Gauihieme.  (Dutton),  but  possibly  it  is  to  be 
diherentiated  from  this  one,  because  in  it,  as  a rule,  the  micro-nucleus 
lies  nearer  the  extremity  and  the  vacuole  is  apparently  larger.  Besides, 
its  movements  are  not  apparently  so  active,  but  this  fact  might  be  due 
to  the  effects  of  the  centrifuge.*  In  case  it  should  prove  to  be  a new 
species,  the  trypanosoma  I have  described  might  be  called  from  the 
country  where  I have  found  it  first — Tnipanomna  Ufiamlcnsc. 


Itehition  of  the  Tri/pammuia  to  Sleeping  Siekne.'is. 

At  the  post-1  nartern  examination  of  80  per  cent,  of  the  cases  where 
I found  during  life  the  trypanosoma,  I grew  from  the  blood  of  the 
heart  and  from  the  liquid  of  the  lateral  ventricles  the  variety  of 
.streptococcus  I described  many  months  ago  in  my  first  note.  Up  to 
that  time  I had  never  found  the  trypanosoma,  but  this  is  easily 
explained  by  the  fact  that  I did  not  use  the  techniipie  I have  described 

* It  is  interesting  to  note  also  that  tlie  trypanosoma  found  in  sleeping  sicknes.s 
moves  always  with  the  so-called  posterior  extremity  in  front,  whereas  T.  Gambiense, 
according  to  Dutton,  proceeds  usually  with  the  anterior  extremity  ((lagellum)  in 
front. — July  29,  1903. 
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Trypanosoma  in  Hlco'piny  Sickness. 

in  this  note,  viz.,  examination  of  a large  quantity  of  liquid  after  long 
use  of  the  centrifuge. 

Inlluenced  by  m3’  last  investigations  I would  suggest  as  a working 
hypothesis  on  which  to  base  further  investigation  that  sleeping  sickness 
is  due  to  the  species  of  tiypanosoma  T have  found  in  the  cerebro-spinal 
riuid  of  the  patients  in  this  disease,  and  that  at  least  in  the  last  stages 
there  is  a concomitant  streptococcus  infection  which  jDlays  a certain 
part  in  the  course  of  the  disease. 

lJugugf,  1903. — The  Tr3q)anosome  descril)ed  in  this  communication 
has,  I find,  been  named  Trgpanoroiro.  Cu.steUanii  by  Kruse.  See  “Ueber 
das  Trgpanosoiiia  Cartel Umii,  den  Erreger  der  Schlafkrankheit  der 
Neger.” — ‘ Sitzung.sberichte  der  Kiederrhein.  Gesellsch.  f.  Natur-u. 
Heilkuiide  zu  Bonn,  IS  Mai,  1903.’] 
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PUOGRESS  REPORT  OX  SLEEPING  SICKNESS  IX 

UGANDA. 


By  Likit.-Cui..  DAVID  BBUCE,  F.ii.S.,  B.A.M.C., 

AND 

DAVID  NABAKRO,  M.D. 

{SLEEPiya  SICKSESS  COMMISSIOS.) 

[Dated  Eiitelibe,  Uganda,  May  29. — Received  .lime  29,  I90.‘l.] 
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Frontisjiiece. — Laboratory  of  the  Commis.ion,  Entebbe,  I’gauda. 

Plate  1,  fig.  1 . — Trypanosomes  from  Cerebro-spinal  Tliiid.  Sleejiing  SicK- 
Tiess.  X 2(kX>. 

,,  fig.  2.  — Trypanosomes  from  Blood.  Sleeping  Siekness. 

Plate  2,  fig.  5. — Trypanosomes  from  Blood.  Sleeping  Siekness. 

„ fig.  4. — TVypanosomes  from  Blood.  Trypanosoma  Fever. 

Plat.'  3,  fig.  5. — Trypanosomes  from  Blood,  'j'ryj.anosoma  lever. 

„ fig.  6. — Trvpanosi  mes  from  Blood  of  iMonkey. 

Plate  -1,  fig.  7. — Pale-faced  Monkey. 

„ fig.  8. — Blaek-faced  Monkey. 

Plate  5.-— Surface  of  Brain  of  Case  1.  Kaperi. 

Plates  6 and  7. — J^hotograph  of  Kilsironm.  Sleeihng  Siekness  Case. 

Plate  8. — Photograph  of  NN'aiswa.  Sleeping  Siekness  Case. 

Plate  9. — Surface  of  Brain  of  Case  45.  Leobeiii. 

Plate  10. — Photograph  of  Brain.  Case  42.  Eatola. 
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Lieut.-Col.  1).  limce  and  Dr.  D.  Nabarro. 


The  Commission  arrived  in  Entebbe,  Uganda,  on  AJarch  IG, 
1903,  and  were  met  by  Dr.  Castellani,  a member  of  the  Sleeping  Sick- 
ness Commission,  sent  out  Ijy  the  lioyal  Society  in  May,  1902. 

Dr.  Castellani  informed  us  of  the  Avork  he  had  done,  one  especially 
interesting  ol)serA'ation  being  that  he  had  discovered  tiypanosomes  in 
the  cerebro-spinal  fluid  in  five  out  of  fifteen  cases  of  sleeping  sickness. 
Dr.  Castellani  remained  in  Entebbe  for  three  weeks  after  the  arrival  of 
the  neAv  Commission,  and  during  this  time  he  examined  twenty-nine 
further  cases  for  trypanosomes,  with  the  result  that  70  per  cent,  were 
found  to  contain  these  parasites.  Dr.  Castellani  we  presume  has  already 
published  these  results.*  After  his  departure  the  Commission 
continued  to  pursue  this  line  of  work. 


1.  Eo:amination  of  the 


(Jerehro-i^pinal  Fluid  of  Cu>ies  of  Skejiing  Skhnes^ 
for  Trijpanosonie-'i. 


The  method  employed  is  the  same  as  that  employed  by  Dr. 
Castellani.  10  c.c.  of  cerebro-spinal  fluid  was  taken  by  lumbar 
puncture.  The  fluid  is  centrifuged  for  a quarter  of  a)i  hour,  and  the 

whole  of  it  poured  aAvay  except  the  little  which  clings  to  the  bottom  and 
sides  of  the  tube.  The  sediment  is  stirred  up  in  this  and  examined 
under  a low  power,  150  to  200  diameters  of  the  microscope;  Zeiss 
16  mm.  apochromatic  olqective  and  Nos.  8 or  12  eyepiece  do  well. 
The  trypanosomes  are  never  very  numerous.  In  some  cases  one  is 
found  only  after  looking  through  several  slides,  in  others  two  or  three 
may  be  seen  in  one  field. 

The  cere'oro-spinal  fluid  in  Sleeping  Sickness  cases  diflers  slightly  from 
that  found  in  healthy  persons.  It  usually  has  a very  slight  tinge  of 
yellow  due  to  the  presence  of  a few  red  blood  corpuscles,  and  also  has 
more  cellular  elements  in  suspension.  These  cellular  elements  are 
mostly  lymphocytes. 

The  healthy  cerelu’o-spinal  fluid  on  the  other  hand  is  as  clear  and 
limpid  as  distilled  water  and  contains  no  sediment. 

It  may  be  assumed  from  Table  1 that  every  case  of  sleeping  sickness 
has  trypanosomes  in  the  cerebro-spinal  fluid,  even  in  the  early  stages 
of  the  disease.  It  must  be  borne  in  mind  that,  as  a rule,  they  are  in 
small  numbers,  and  that  one  examination  Avill  not  always  decide  their 
presence  or  absence ; success  is  very  much  a matter  of  care  and  patience. 


* [Dr.  Castellani’s  results  ai’o  published  in  the  proeodiug  Report  (1).  From 
(liis  it  will  be  seen  that  Dr.  Castellani  had  ascertained  with  certainty  the  presence 
of  trypanosoma  in  the  blood  of  one  case ; in  another  case  the  result  of  the 
observation  was  not  certain.  Dr.  Castellani  had  also  observed  developmental 
forms  of  the  parasite.  See  4 (in  the  press). — Sec.  R.S.] 
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'rulile  I. — The  liesult  of  this  Procedure  in  Forty  Cases. 


Date. 

Name. 

Sex. 

Age. 

t 

[ Duration 
1 of  ea.se. 

No.  of 
exandiia- 
tion. 

1 

soinii. 

IPUd. 

May  1-1 

ICaperi 

Male 

8 

3rd 

stage 

1 

Presmd. 

Mar.  2(3 

Seera 

.. 

25 

1st 

1 

,.  2G 

Bndani 

22 

2nd 

1 

„ 

Kindini ... 

»» 

30 

2nd 

1 

,,  2C 

Kagova  

Female 

20 

3rd 

1 

„ 27 

Zeboganza  

Male 

40 

1st 

„ 27 

Vakubu 

) t 

12 

2nd 

1 

„ 28 

Kidornie 

)> 

20 

2nd 

I 

„ 28 

I.eobeni 

2.) 

3rd 

1 

„ 29 

tVaiswa 

V 

10 

1st, 

1 

31 

Dekodeniii 

2.5 

3rd 

1 

Apr.  1 

Fatoina 

Feinab' 

18 

1st 

» b 

Katola 

Male 

25 

1st 

1 

0 

Ksaka 

28 

l.sr 

1 

„ 6 

Nakaiba 

Feir.ale 

10 

1st 

1 

„ 0 

Zakibii  

.Male 

20 

2nd 

1 

6 

Waro.sm.-ia 

32 

2nd 

1 

..  8 

Jansi 

25 

1st 

1 

,,  0 

Feragi 

12 

1st 

1 

„ 10 

Kafuola 

20 

1st 

1 

„ 10 

Dmiab 

>: 

38 

l.sr 

1 

„ 10 

.t.siiniani 

25 

l.st 

2 

„ 10 

Kainavidi  

20 

1st 

1 

10 

Moo.<nra  Madnnga 

30 

1st 

2 

„ 10 

Msabvva 

30 

1st 

I 

„ 10 

Adam  

30 

2nd 

1 

„ 13 

Nonbi 

Female 

30 

1st 

*> 

„ 13 

Denjamini  

Male 

.24 

1st 

>) 

5 

,.  13 

Kiagoffn 

30 

1st 

1 

^ „ 13 

Kitaroma 

1 J 

20 

1st 

1 

V M- 

Nateneri 

25 

1st 

>> 

1 

, ,,  14 

Mntaisa 

15 

1st 

1 

,,  14 

Erissa 

20 

1st 

)» 

1 

„ 14 

Bagwibwa 

Female 

18 

] st 

»> 

1 

»» 

' 14 

Jobana 

ilale 

20 

1st 

1 

' „ 14 

Mwasa  

Female 

18 

Ist 

1 

„ 14 

Kukina I 

Male 

25 

2nd 

1 

) > 

.,  20 

lUatasa  

21 

1st 

4 

^lav  4 

Kiagabidoia 

m 

1st 

.5 

)> 

„ 14 

Divarana ' 

1 

»• 

1 1 

1st 

>1 

1 

2.  Dors  the  TmijiHuosoiiM  ornu'  in,  thr  (/rrrhro-sjnnul  ilnid  of  Cnses  of 
Slerjiiri/i  Sir/aiess  in  oilier  distrirfs  than  bifondu  ? 

It  will  1)0  seen  from  the  work  of  the  first  Commission*  that  all  or 
almost  all  cases  of  Sleeping  Sickness  examined  in  Entebbe,  showed 

* 3,  ‘ Di.otribution  of  Sleeping  Sickness,  Filar ia  persiana,  etc.,  in  EastEtjualoi'ial 
Africa,’  by  Dr.  Cltristy  ; and  6,  ‘ Sleeping  Sickness  in  its  Clinical  Aspects,’  by 
Drs.  Low  and  Castellaiu  (both  in  the  press). 
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the  presence  in  the  blood  of  FiJann  jin'daii.s,  whereas  cases  in  Kavirondo 
to  the  east  of  the  Lake  had  practically  no  Filaria  in  their  blood. 

It  might  possibly*  tnni  out  that  eveiy  case  of  sleeping  sickness 
admitted  to  the  Entebbe  Hospital  from  the  surrounding  districts, 
harboured  the  tiypauosoma,  while  cases  in  Kavirondo  showed  none. 

Dr.  Wiggins  who  is  stationed  at  Kisumu  in  Kavirondo,  and  is  in 
charge  of  a Sleeping  Sickness  Hospital  there,  kindly  undertook  to 
examine  cases  for  the  Commission.  He  had  been  in  Entebbe  for  a 
fortnight  at  the  beginning  of  .\pril,  and  had  been  most  energetic  in 
e.xamining  cases  with  the  Commission. 

The  following  letter  gives  the  result  of  his  wo)  k in  Kavirondo 


The  Piincipal  Medical  Officer, 

East  Africa  and  Uganda  Pi-otectoi'utes, 

Entebbe.  Kisumu, 

Sir,  14.5.0.3. 

I have  the  honour  to  forward  herewith  a table  of  my  results  so  far 
as  to  the  presence  of  trypanosomes  in  spinal  fluid.  Analysed  they  are 
as  follows  ; — 


Number 

exiimincJ. 

Not  Sleeping  Sickness  at  all  (controls)  o 

Not  yet  diagnosed 4 

Sleeping  Sickness,  1st  stage 25 

» u 2nd  „ 13 

?)  s)  .3rd  ,,  I 

which  gives — 

SO  per  cent,  of  1st  stage. 

100  ,,  2nd  ,, 

100  „ 3rd  „ 


Tryjjivnosouia 

present. 

0 

0 

20 

13 

7 


1 have  a few  more  patients  just  admitted  which  I have  not  vet 
examined. 

It  is  noticeable  how  many  more  trypanosomes  there  are  present  in 
the  cases  here  than  in  Entebbe;  though  in  a few  cases  there  are  w?v/ 
few.  Yesterday,  in  an  undoultted  case,  I had  to  examine  five  slides 
before  I found  a trypanosome,  .so  that  I shall  examine  my  negative 
results  again. 

The  “diagnosis”  means  my  own  diagnosis  before  puncture. 

I have  the  honour  to  be,  Sir, 

Your  most  obedient  servant, 

C.  A.  AVnauxs, 

Medical  Officer. 

The  ti^panosomes  aie,  therefore,  practically  present  in  the  cerebro- 
spinal fluid  of  all  cases  of  Sleeping  Sickness  in  Kavirondo,  as  well  as  in 
Uganda,  and  this,  which  seemed  to  us  an  important  cpiestion,  has  been 
satisfactorily  answered. 


To 


Progress  Report  on  Sleeping  Sickness  in  Uganda. 

3.  Does  the  Cerebrospinal  FI  aid  of  the  Ceneral  Population  contain 

Tri/panosomes  ? 

Xutunilly  it  is  not  easy  to  find  opportunities  for  performing  linubai- 
punctures  among  the  general  population. 

The  following  table  shows  the  result  of  such  controls  made  up  to  the 
present.  More  will  be  added  as  they  ai’e  obtained : — 


Table  II. 


Diit 

Naiiu'. 

Sox. 

Age. 

Looality. 

Trade. 

Disease. 

Trypano- 

soma. 

1903. 
'Shir.  21 

l.andu 

il. 

Hospital 

Marine 

Suppurating 

Absent. 

30 

Zako  

M. 

25 

)> 

Patient 

fem.  glands 
Swelling 

)> 

30 

Iron go  

M. 

>5 

under  pec- 
toral is 

30 

Pio 

M. 

12 

5> 

Fracture 

)) 

30 

Kaporo  III 

M. 

25 

>> 

Itch 

>» 

30 

Eliza 

F. 

18 

>> 

Yaws. 

31 

Bofraloiir 

M. 

16 

>> 

Pleuritis 

31 

Zanabu  

F. 

30 

>> 

>> 

Heaclaclie 

JJ 

Apr. 

1 

Nabujam  

F. 

45 

Cerebral 

)> 

8 

Kanisa  Mabonu'cl 

M. 

25 

tuinour 
Madura  foot 

23 

Daucli 

M. 

Entebbe 

Pri.soner 

Patient  in 

n 

21 

Nathaniel 

M. 

Hospital 

Patient 

civil  hos- 
pital 

Not  diag- 

j) 

29 

Arkadi  

M. 

J) 

nosed 

Suppurating 

1 ” 

! May 

8 

Matea 

M. 

)> 

.•> 

bubo 

Circumcision 

») 

I ’’ 

1 

6 

Kavera 

M. 

• • 

Eheuniatism 

From  this  table  it  would  appear  that  the  cerebro-spinal  fluid  taken 
by  lumbar  puncture  during  life  from  members  of  the  general  population 
not  suffering  from  Sleeping  Sickness,  does  not  contain  the  trypanosoma. 


4.  Does  the  Blood  of  Sleeping  Sickness  Cases  also  contain  Trj/paiiosomes  ? 

If  the  cerebro-spinal  fluid  contains  trypanosomes,  they  must,  one 
would  think,  get  into  that  fluid  by  way  of  the  blood,  and,  therefore,  the 
blood  must  also  contain  them.  In  the  case  of  the  blood  the  presence 
of  the  corpuscles  is  a barrier  to  finding  the  trypanosome  easily.  It 
was  thought  that  centrifuging  the  blood  would  drive  the  parasites  down 
with  the  red  blood  corpuscles.  On  trial  this  was  found  not  to  be  so. 
It  is  a curious  fact  that  both  filariie  and  trypanosomes  resist  the 
centrifugal  action  and  are  most  readily  found  after  being  centrifuged 
three  or  even  four  times.  The  procedure  adopted  was  to  collect 
lOc.c.  of  blood  from  a vein  in  a test-tube  containing  a little  citrate  of 
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Table  III. 


Date. 

Aainc. 

St‘X. 

Age. 

Duration 
of  disease. 

Trypanosoma. 

Iti03. 

Apr.  1() 

Ik'iiiamiiii 

Mali' 

28 

1st  stage 

Present. 

„ 18.... 

Esaka 

28 

1st  ,, 

„ 18.... 

\Vai(>\va  

10 

1st  „ 

„ 18.... 

Kidormc 

20 

2nd  „ 

y> 

„ 18.... 

Zcbugaiiza 

40 

1st  „ 

>) 

„ 18.... 

Eudara 

22 

2nd  „ 

20.... 

Kimbra  

30 

2nd  „ 

J5 

„ 20.... 

Matasa 

24 

1st  „ 

21  .... 

Sceva  

>> 

25 

2nd  „ 

Absent. 

Warosansa 

>» 

32 

2nd  „ 

Present. 

„ 22.... 

Katola 

>« 

25 

1st  „ 

„ 27.... 

Koagoffa 

30 

1st  „ 

5» 

„ 27  . . . 

Kitaroma 

20 

1st  ., 

May  12  ... . 

Xakaiba 

Fomalo 

8 

1st  „ 

„ 12.... 

M usa  

Mall- 

20 

1st  „ 

„ W.... 

Diwaraiia 

14 

1st  „ 

potash  solution  to  prevent  coagulation.  This  was  centrifuged  foi- 
10  minutes.  The  clear  layer  of  plasma  was  now  poured  off  and  again 
centrifuged.  This  procedure  was  repeated  four  times  and  the  sediment 
remaining  after  each  centrifuging,  examined  microscopically. 

It  seemed  needless  to  pursue  this  subject  further,  as  it  was  evident 
that  practically  every  case  of  Sleeping  Sickness  contained  the  trypano- 
some in  the  blood  as  Avell  as  in  the  cerebro-spinal  htu'd.  In  all 
probability  they  also  could  be  found  in  the  urine  in  some  of  the  cases, 
but  as  little  was  to  be  gained  it  Avas  not  thought  necessarv  to  test  this 
point.  If  the  presence  of  the  trypanosome  in  the  blood  or  cerebro- 
spinal fluid  becomes  in  the  future  a method  of  diagnosing  this  disease 
in  doubtful  cases,  then  it  is  easy  to  dratv  off  10  c.c.  of  either  fluid. 

5.  Does  the  Blood  of  the  Genenil  Bojivlotion  contain  Triiiianowtiief  i 
On  the  West  Coast  of  Africa,  during  the  past  two  years,  trypano- 
somes have  been  found  in  the  Idood  of  several  persons.  They  have 
not  1)een  confined  to  the  Idood  of  natiA'es,  l)v;t  at  least  three  AA’hite 
people  have  been  affected.  No  suspicion  of  these  being  oases  of 
Sleeping  Sickness  has  been  entertained  by  those  in  medical  ohai-ge  of 
them.  The  symptoms  are  different.  TryiAanosome  fever  appears  to 
cause  little  or  no  inconAmnience  to  those  harbouring  the  parasite. 
Avhereas  in  Sleeping  Sickness  the  disease  is  a Avell-m.arked  one  and  is 
invariably  fatal.  Can  there  l)e  an}'  connection  betAveen  the  tAvo  1 
During  the  last  feAv  Aveeks  Dr.  Baker,  of  the  Colonial  Sen  ice,  Avho  is 
stationed  here,  has  discovered  trypanosomes  in  the  l)lood  of  five  natiA'es. 
and  Dr.  Moffat,  C.M.C.,  Principal  Medical  Officer  of  East  Africa  and 
Uganda  Protectorates,  has  also  found  them  in  the  blood  of  a European. 
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As  we  arc  face  to  face  with  a curious  problem,  we  will,  with  the 
permission  of  Drs.  Moffat  and  Baker,  give  a temperature  chart  and  a 
short  description  of  each  of  these  cases.  The  subject,  beyond  its 
possible  connection  with  Sleeping  Sickness,  is  an  interesting  and  com- 
paratively new  one. 

Case  30. — J.  M.  European  (Male). 

This  case  was  under  the  care  of  Dr.  Moffat  and  was  treated  for 
malaria.  No  malarial  parasites  were  seen  at  any  time,  but  of  course 
the  patient  was  under  quinine.  On  April  2,  Dr.  Moffat  discovered 
trypanosomes  in  the  blood.  It  is  impossible  to  say  whether  the  tem- 
perature curve  is  due  to  nralaria  or  trypanosoma.  The  difference 
between  the  temperature  charts  of  the  natives  and  the  European  may 
be  a question  of  race. 

This  patient  was  employed  in  the  Botanical  Garden,  Entebbe,  which 
is  situated  on  the  shores  of  the  lake  and  is  full  of  tsetse  flies  and  rank 
vegetation. 

The  following  chart  represents  the  course  of  the  disease  : — 


7i,Vmrt?7rs.— This  patient  has  been  invalided  to  England  where  the  case 
will  probably  be  under  observation. 

The  trypanosomes  from  this  case  were  short  and  plump  (fig.  5, 
Plate  3),  and  cpiite  different  in  appearance  from  those  found  in  the 
blood  of  the  natives. 

Case  31. — Karala  Barigi  (Male).  Trypanosoma  fever.  District, 
Singo.  Occupation,  Policeman.  Tribe  Mundn,  Nubian. 

April  24.  Patient  has  been  cjuartered  during  the  last  6 months  in 
Entebbe.  His  illness  began  on  March  10.  He  states  that  at  present 
he  feels  quite  well,  and  has  no  headache  or  other  symptom.  There 
are  no  enlarged  glands  in  the  neck ; but  in  the  axilla  they  are  as  large 
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jis  peas,  and  they  are  also  enlarged  in  the  inguinal  region.  His  tongue 
is  moist  and  furred.  His  speech  is  fluent.  Pulse  120,  fair.  His  heart 
sounds  are  normal. 

The  following  chart  represents  the  course  of  the  temperature  : — 
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May  29.  The  temperature  has  remained  normal  to  the  present 
date. 

The  following  table  shows  the  presence  or  absence  of  trypanosoma 
in  the  blood  and  cerebro-spinal  fluid  : — 


Date. 

Parasites  iu  blood.  | Parasites 

in  C.  8.  fluid. 

Filaria. 

Malaria. 

Ti’vpauosoma.  Filaria. 

Trypanosoma. 

1903. 

Mar.  12. . . . 

+ 

„ 13.... 

i- 

,,  14,... 

+ 

„ 15 

+ 

„ 24.... 



Apr.  17. . . . 

— 

W ay  6 . . . 

— 

— 

16.... 

-i- 

— 

„ 19.... 

+ 

llemarks. — Here,  then,  we  have  a native  with  trypanosoma  in  his 
blood,  and  he  shows  no  symptoms  except  the  initial  fever.  The 
parasites  were  found  in  the  blood  in  small  numbers  in  ordinary 
microscopical  preparations,  without  the  previous  use  of  the  centrifuge. 
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It  will  bo  also  noted  that  in  spite  of  several  Inmliar  puncturings  the 
micro-organisms  are  not  found  in  the  cerebro-spinal  fluid.  The  man  is 
at  duty  and  seems  to  be  in  perfect  health. 

Case  63. — Kumsarsabba  (Male).  Age  25  years.  Trypanosoma  feve:. 
District,  Buddu.  Occupation,  Policeman. 

March  28,  1903.  Was  admitted  to  hospital.  He  states  that  he 
has  been  in  the  force  11  months,  that  none  of  his  people  liave  had 
sleeping  sickness,  and  that  he  has  never  been  ill  like  this  before.  He 
has  no  oedema,  walks  well,  the  lymphatic  glands  in  the  neck  are  not 
eidarged ; there  is  some  slight  enlargement  in  the  glands  of  the  groin. 
His  tongue  is  furred.  Pulse  120.  Heart  sounds  normal.  He  has 
some  tremor  of  hands  and  tongue.  His  speech  is  normal. 

The  following  chart  reports  the  course  of  the  disease : — 
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May  29.  The  temperature  remained  normal  to  present  date. 

The  following  table  shows  the  presence  or  absence  of  trypanosoma 
in  the  blood  and  cerebro-spinal  fluid  : — 


Date. 

Parasites  iu 

jfood. 

Parasites 

iu  C.  S.  lluicl. 

Filaria. 

Malaria. 

Trypanosoma. 

Filaria. 

Trypanosoma. 

1903. 

Mar.  26. . . . 

-t- 

Apr.  17. . . . 

— 

— 

Maj  7. . . . 

— 

„ 16. . . . 

— 

„ 19... 

+ 

c 2 


Remarks. — This  man  is  also  at  duty. 
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Case  64. — Jordien  Mur]an[(Male).  Age  35  years.  Trypanosoma  fever. 
District,  Muru,  Nubian.  Occupation,  prisoner,  for  last  2 years. 

March  31,  1903.  Admitted  to  hospital.  He  is  an  old  Soudanese 
mutineer  and  lives  in  the  jail.  No  fellow  prisoners  have  had  Sleeping 
Sickness.  He  has  no  oedema,  and  no  noticeable  swelling  of  glands. 
His  tongue  is  healthy,  but  shaky.  There  is  no  tremor  of  the  hands. 
His  speech  is  normal  and  pulse  144. 

The  following  chart  represents  the  course  of  the  disease : — 
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The  following  table  shows  the  presence  or  absence  of  trypanosoma 
in  the  blood  and  cerebro-spinal  fluid  : — 


' 

Parasites  in  blood. 

Parasites 

in  C.  S.  fluid. 

Date. 

Filaria. 

Malaria. 

Trypanosoma. 

Filaria. 

Trypanosoma. 

1 1903. 

i 

1 

Mar.  31.. .. 

+ 

1 

Apr.  1 . . . . 

*r 

„ 2.... 

+ 

„ 3.... 

+ 

17.... 

— 

— 

1 May  1. . . . 

— 

— 

+ 

— 

„ 11.... 

+ 

,,  25. . . . 

_ 1 

' 

This  man  has  been  repeatedly  examined  by  lumbar  puncture  with 
negative  results. 
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Case  6G. — Tabula  (Male).  Age  25.  Trypanosoma  fever.  District, 
Marine  Village,  Entebbe.  Occupation,  Marine. 

April  15,  1903.  Admitted  to  hospital.  He  states  that  he  has  been 
in  the  service  one  year.  He  has  never  had  this  disease  before.  There 
are  no  sleeping  sickness  cases  in  the  marine  village. 

April  24.  Patient  complains  of  a slight  headache  to-day.  Ilis  pulse 
is  96,  his  heart  is  normal.  The  glands  at  the  back  of  his  neck  are 
slightly  enlarged,  as  are  also  those  of  the  inguinal  region.  His  speech 
is  normal,  he  sleeps  well,  and  his  tongue  is  moist  and  clean.  He  has 
no  tremors. 

The  following  chart  represents  the  course  of  the  disease : — 
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The  following  table  shows  the  presence  or  absence  of  trypanosoma 
in  the  blood  and  cerebro-spinal  fluid  : — 


Date. 

1 

Parasites  iu  blood. 

Parasites  iu  C.  S.  fluid. 

Filaria.  Malaria. 

Trypanosoma. 

Pilaria. 

Trypanosoma. 

1903. 

Apr.  15. . . . 

„ 17.... 

Miiv  6 . . . 
20.... 

-1- 

+ 

+ 

+ 

— 
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Case  68.— Bara  Risgallah  (Male).  Age  35  years.  Trypanosoma  fever. 
Tribe  Lendu.  Occupation,  Police.  Lives  in  hut  in  police  lines. 

April  21,  1903.  Admitted  to  hospital.  This  man  states  he  has 
])een  ill  10  days,  and  that  the  ailment  began  with  a shivering  fit.  He 
also  says  he  had  a sickness  like  this  in  Kampala  4 or  5 years  ago. 

April  24.  Patient  looks  ill.  There  is  no  oedema,  and  only  the 
glands  in  the  groin  are  slightly  enlarged  His  pulse  is  108,  feeble, 
compressible.  The  heart  sounds  are  normal.  He  has  no  tremors. 

The  following  chart  represents  the  course  of  the  disease  : — 


The  following  table  shows  the  presence  or  absence  of  trypanosoma 
ill  the  blood  and  cerebro-spinal  fluid : — 


Date. 

Parasites  in  blood. 

Parasites  in  C.  S.  fluid. 

Pilaria. 

1 

Malaria.  ' Trypanosoma. 

Pilaria. 

Trypanosoma. 

1903. 

Apr.  12 

Mav  4. . . . 

11.... 

-t- 

+ 

+ 

+ 

- 

From  these  cases  it  will  be  seen  that  these  trypanosomes  do  not 
visibly  affiect  the  health  of  their  native  hosts.  All  the  men  are  at  duty 
and  say  they  feel  strong  and  well.  It  is  a curious  fact  that  although 
the  parasites  are  found  in  the  blood  they  have  never  been  seen  in  the 
cerebro-spinal  fluid.  The  cpiestion  seems  to  resolve  itself  into  this  : 
either  the  trypanosomes  found  in  sleeping  sickness  and  those  found  in 


I'iiMe  IV. — List  of  Controls  uji  to  Present  Time. 
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trypanosoma  fever  belong  to  different  species  and  give  rise  to  different 
diseases,  or  they  are  one  and  the  same,  and  if  confined  to  the  blood 
give  rise  to  slight  feverish  symptoms,  whereas  if  they  gain  entrance  to 
the  cerebro-spinal  fluid  they  give  rise  to  sleeping  sickness.  The 
question  cannot  be  answered  at  present,  but  doubtless  a solution  will 
be  found  before  long. 

But  with  the  exception  of  these  six  cases  who  came  for  medical 
treatment  on  account  of  fever,  no  trypanosomes  have  been  found  in 
the  blood  of  the  general  population.  (See  Table  on  p.  2.3.) 

6.  Can  any  Difference  he  made  out  Microscopkalhj  between  the  Trypanosoma 
of  Sleeping  Sickness  and  that  of  Trypanosoma,  Fever  ? 

The  trypanosomes  have  been  so  often  described  of  late  j ears,  and 
are  beginning  to  be  so  well  known,  that  it  is  unnecessaij  foi  us  to  gi'c 
a general  description  of  them. 

In  order  to  make  out  if  any  difference  in  shape  and  size  exists  between 
the  trypanosoma  of  sleeping  sickness  and  of  trypanosoma  fei  er,  ten 
parasites  were  measured  in  each  of  ten  cases  and  an  average  taken. 
The  length,  the  distance  of  the  micro-nucleus  from  the  posterior 
extremity  and  the  presence  or  absence  of  chromatic  dots  were  the 
points  fixed  on. 

The  following  table  shows  the  results  : — 


Table  V. — Trypanosomes  of  Sleeping  Sickness. 


1 

JNamc. 

' 

Length. 

Chrmnalic  dots. 

Distance  of 
micro-nucleus  from 
posterior  end.  | 

n 

Per  cent. 

u 1 

Zakubu 

21-5 

10 

0-5 

'V\'’aiswa 

19-0 

70 

0-2 

Kidorme  

20  -4 

10 

0-4 

Katola 

26-1 

10 

1 -0 

1 Warasansa 

21  -8 

0 

0-25 

1 

Average 

1 

21  -7 

20 

0-47 

Froyress  Report  on  Slcepinn  Sickness  in  Uyamht. 
Taljlc  V. — continued. — Trypanosoma  Fever. 
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Name. 

Length. 

Chromatic  dots. 

Distance  of 
micro-nucleus  from 
posterior  end. 

Per  cent. 

M 

17  -8 

0 

1 0 

Jordien  IMurjun 

23  -0 

0 

2-1 

Eara  Risgallali 

27 -I 

20 

1 - I. 

Karala  Barigi 

25  -2 

0 

1 T 

1 Tabula 

1 

23  -2 

0 

2-1 

j Average 

24 ’3 

4 

1 -5 

From  Table  V it  would  appear  that  the  trypanosomes  found  in 
sleeping  sickness  are  shorter,  have  chromatic  dots  more  frequently,  and 
the  micro-nucleus  is  situated  nearer  the  end  than  in  the  other. 
Whether  this  should  have  any  weight  in  determining  the  question  as 
to  specific  difierence  it  is  difficult  to  say.  At  present  it  seems  better 
to  be  content  with  noting  facts  and  wait  for  further  knowledge.  In 
the  Trypanosoma  Brucei  differences  in  size  and  shape  were  noted  in 
different  animals,  and  Bradford  and  Plimmer  state  that  differences  are 
seen  at  different  stages  of  the  disease  in  the  same  animal.  It  is  curious 
that  the  shortest  form  is  found  in  J.  M.  who  was  supposed  to  be 
suffering  from  trypanosoma  fever,  and  a monkey  inoculated  from  him 
showed  the  same  short  fat  forms. 

We  attach  a few  rough  sketches  of  trypanosomes  from  various 
cases  (Plates  1 — 3). 

7.  Can  any  Difference  he  made  out  hcticeen  these  Trypanosoma  hy 

Expenments  ? 

The  Trypanosoma  of  Sleeping  Sickness  in  the  Monkey. 

Experiment  1. — Monkey  (Male).  Pale-faced  variet}’. 

To  note  the  effect  of  the  subcutaneous  injection  of  ccrcbro-spinal 
fluid  containing  trypanosomes. 

March  23,  1903.  Injected  10  c.c.  of  cerebro-spinal  fluid  taken, 
mortem,  from  Case  18,  Kaperi,  under  the  skin  of  the  left  side  of 
monkey. 

The  following  chart  represents  the  temperature  and  the  presence  or 
absence  of  malaria  and  trypanosoma ; — 
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May  28.  Malaria  absent.  Trypanosomes 

Bemarks.- — The  pale-faced  variety  of  monkeys  were  brought  by  us 
from  England.  AVe  do  not  know  the  name  of  the  species,  but  the 
attached  photograph  (Plate  4,  fig.  7)  will  show.  None  of  these  English 
monkeys  harbour  malaria  parasites,  as  most  of  the  local  species  do. 

The  first  injection  of  cerebro-spinal  fluid  evidently  ditl  not  contain 
any  living  trypanosoma.  This  may  be  due  to  the  fact  that  the  fluid 
was  taken  'post  mortem,  and  the  trypanosomes  soon  disappear  in  the 
dead  body.  On  May  11,  the  monkey  was  re-injected  and  the 
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parasite  appears  in  the  blood  17  days  later.  The  temperature  chart 
is  given  to  show  the  normal  temperature  of  a monkey. 
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injection,  the  trypanosomes  appear  in  the  blood.  This  appearance  of 
the  trypanosomes  is  not  heralded  by  any  change  in  the  temperature, 
and  the  monkey  shows  no  signs  of  disease. 

Experiment  34. — Monkey  (Male).  Pale-faced  variety. 

To  note  the  effect  of  injecting  the  cerebro-spinal  fluid  from  a case  of 
sleeping  sickness  into  the  vertebral  canal  of  a monkey. 

April  8,  1903.  Injected  1 c.c.  of  cerebro-spinal  fluid  containing 
trypanosomes  from  a case  of  sleeping  sickness  into  the  spinal  canal  of 
this  monkey. 

The  following  chart  represents  the  temperature  and  the  presence  or 
absence  of  malaria  and  tr^’panosoma  : — 
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]U:umrhs.—T\\Q  chief  point  of  interest  in  this  case  is  the  increase 
in  nnmber  of  the  trypanosomes  about  May  21,  and  the  rise  of 
temperature  at  the  same  time.  It  cannot  be  said  that  this  animal 
shows  any  symptoms  of  sleeping  sickness  up  to  the  present  time. 

Experiment  95. — Monkey.  Black-faced  variety.  (Plate  4,  fig.  8.) 

May  13,  1903.  Blood  examined,  there  was  no  malaria  or  trypano- 
soma. _ r 1 • 

May  14.  Injected  1 c.c.  of  cerebro-spinal  fluid  from  a case  of  sleeping 

sickness  into  the  vertebral  canal  of  this  monkey. 

Mav  22.  Trypanosoma  absent.  Malaria  absent. 

„ 29.  „ ))  ” ” 


Experiment  9G. — Monkey.  Black-faced  vaiietj-. 

May  14,  1903.  Blood  examined.  No  malaria,  no  trypanosoma. 

Injected  1 c.c.  of  cerebro-spinal  fluid  from  a case  of  sleeping 
sickness  into  the  vertebral  canal  of  this  monkey. 
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April  9,  1903.  Injected  1 c.c.  of  cerebro-.spinal  fluid  from  a case  of 
sleeping  sickness  into  the  brain  cavity  of  this  monkey  through  the 
foramen  magnum. 

The  preceding  chart  represents  the  temperature  and  presence  or 
absence  of  trypanosoma  and  malaria. 

May  14.  Tiypanosoma  present.  Malaria  absent. 

„ 21.  ,,  ))  )) 

,,  28.  ,)  u )) 

Remarks. — The  trypanosomes  appeared  in  the  blood  21  days  after 
injection. 

Experiment  98. — Monkey.  Black-faced  variety. 

May  14,  1903.  Malaria  present,  trypanosoma  absent.  Injected 
1 c.c.  of  cerebro-spinal  fluid  from  a case  of  sleeping  sickness  into  the 
brain' of  this  monkey  through  the  foramen  magnum. 

May  22.  Trypanosoma  absent.  Malaria  numerous. 

,,29.  ,,  present.  „ present. 

Remarks. — The  parasites  appeared  in  the  blood  after  15  days. 


The  Trypanosome  of  Trypanosoma  Fever  in  the  Monkey. 

Experiment  6. — Monkey.  Black-faced  variety. 

To  ascertain  if  the  trypanosome  of  trypanosoma  fever  is  pathogenic 
to  monkeys. 

March  28,  1903.  Injected  4 c.c.  of  blood  from  Dr.  Baker’s  case 
Ivumsasabba,  a policeman  whose  blood  contained  trypanosomes 
yesterday. 

The  following  chart  represents  the  temperature  and  the  presence  or 
absence  of  trypanosoma  and  malaria  : — 
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April  30.  Malaria  present.  Trypanosoma  absent. 
May  7.  ,,  „ „ present. 


•2-t. 

21. 

28. 


llemarks. — The  trypanosomes  appeared  in  the  Ijlood  on  May  7, 
40  days  after  the  injection  of  blood. 


Experiment  61. — Monkey.  Pale-faced  variety. 

April  28.  Injected  2 c.c.  of  blood  from  Case  66,  Tabula,  marine,  con- 
taining trypanosoma,  into  the  spinal  canal. 

The  following  chart  represents  the  temperature  and  presence  or 
absence  of  trypanosoma  and  malaria ; — 


Experiment  56. — Monkey.  Pale-faced  variety. 

April  28.  Injected  2 c.c.  of  blood  from  Case  66,  Tabula,  marine,  con- 
taining trypanosoma  into  the  spinal  canal  of  this  monkey. 

The  following  chart  represents  the  temperature  and  resence  or 
absence  of  trypanosoma  and  malaria  ; — 
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Bemarhs.—T\iG  temperatures  were  not  eontinued  after  the  first  week 
on  account  of  want  of  labour. 


Experiment  58. — Monkey.  Black-faeed  variety. 

April  21.  Injected  subcutaneously  3 c.c.  of  blood,  containing 
trypanosomes  from  Case  68,  Bara  Eisgallah,  marine. 

The  following  chart  represents  the  temperature  and  presence  or 
absence  of  trypanosoma  and  malaria ; — 
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KxrEUiMKXT  60. — Monkey.  P;ilc-facecl  vaiioty. 

April  15.  Injected  subcutaneously  2 c.c.  blood  from  Case  66,  Tabula, 
marine,  containing  trypanosoma. 

The  following  chart  represents  the  temperature  and  presence  or 
absence  of  tiypanosoma  and  malaria  : — 
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May  21.  Trypanosomes  very  numerous.  Malaria  absent. 
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Experiment  8. — Monkey.  Black-faced  variety. 

April  3.  Injected  subcutaneously  a small  quantity  of  blood  from 
Case  J.  M.,  whose  blood  is  seen  to  contain  trypanosomes  this  morning. 
The  blood  taken  only  amounted  to  a drop  or  so  and  had  firmly 
clotted. 

April  4.  Injected  about  1 c.c.  of  blood  from  same  case. 

May  11.  Injected  2 c.c.  of  blood  from  Jordien  Murjan. 

The  following  chart  represents  the  temperature  and  presence  or 
absence  of  tr}q3auosoma  and  malaria  : — 
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April  30.  Malarici  absent. 
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Trypanosoma  absent. 
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Ikmarks. — The  parasites  appear  in  the  blood  after  10  days,  after  the 
last  injection. 
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trypanosomes,  found  in  cases  of  sleeping  sickness  and  those  found  in 
trypanosoma  fever. 

Rats,  guinea-pigs,'  dogs,  sheep,  goats,  donkeys,  and  oxen  are  also 
under  observation,  but  the  results  are  not  sufficiently  definite  to  merit 
particular  description. 

In  the  rat  both  trypanosomes  appeared  on  the  11th  day. 

In  the  clogs  in  one  case  the  trypanosomes  from  a case  of  sleeping 
sickness  appeared  in  the  blood  in  38  days.  In  tivo  dogs  inoculated 
with  blood  from  a case  of  trypanosoma  fever,  the  trypanosomes 
appeared  in  13  and  19  days  respectively. 


8.  Does  ihe  Didrilwtion  of  Skepimj  SkhieM  coincide  with  the  Didribniion  of  | 

an u biti nr/ Insect  / . 


The  distribution  of  Sleeping  Hickness  in  Uganda  is  striking.  Speaking 
broadly,  the  disease  only  occurs  along  the  northern  shores  of  the 
Victoria  Nyanza,  in  a strip  of  country  about  15  miles  wide. 

The  Prime  Minister  of  Uganda  informs  me  that  any  cases  which  are 
found  further  inland  are  imported.  The  numerous  islands  which  he 
near  the  northern  shores  of  the  lake  are  also  the  seat  of  tlie  clisease. 
Between  these  islands  and  the  mainland  and  for  several  miles  inland,  a 


constant  interchange  of  commodities,  and  intercourse  between  the 
natives  takes  place. 

Tliere  must  be  some  reason  for  this  peculiar  distribution.  It  cannot 
be  due  to  a food  poison,  as  the  natives  outside  this  nari’ow  strip  have 
the  same  habits.  Then  again,  if  the  trypanosomes  are  the  cause  of 
the  disease,  which  there  is  every  reason  to  suspect,  they  cannot  be 
conveyed  by  food  or  clothes,  or  directly  from  man  to  man,  but  must  be 
carried  by  some  Iilood-siicking  insect.  Vaturally  on  the  analogy  of 
Nagana  a Tsetse  Fly  was  suspected.  But  the  tsetse  is  not  supposed  to 
be  present  at  altitudes  of  3,000  feet  and  upwards,  nor  is  it  supposed  to  I 
be  found  in  Uganda.  A short  search  in  the  Botanical  (rardens, 
Entebbe,  disposed  of  these  obicctions.  A tsetse  fly  very  similar  to  the  , 
one  met  with  in  the  Fly  Country,  Zululand,  was  found  in  muubers.  At 
present  and  for  some  time  past  we  have  hundreds  of  live  tsetse  flies 
lu’ought  into  the  laboratory  every  day  by  a couple  of  native  children. 
The  flies  mu.stbe  swarming  in  the  vicinity  of  Entebbe.  This  gave  a 
. lead.  The  Regents  were  asked  to  meet  the  Commission  and  have 
the  matter  explained  to  them.  They  at  once  recognised  the  fly  as 
one  known  to  the  Muganda  as  KIau,  and  said  that  it  was  found 
1 along  the  shores  of  the  lake. 

The  chiefs  were  supplied  with  several  dozen  nets,  killing  bottles 
and  boxes,  and  on  their  part  promised  to  have  the  distribution  of 
the  fly  worked  out.  A letter  was  also  addressed  to  Bishops  Tucker 
and  Haidon,  who  kindly  promised  to  obtain  information  on  this  point 
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from  the  Missionaries,  lo  each  ^Missionary  was  sent  a specimen  of 
the  tsetse  tly  and  instructions  as  to  collecting  them.  It  is  too  early 
to  give  results,  but  up  to  the  present  the  distribution  of  the  Tsetse 
1' ly  and  Sleeping  Sickness  agree.  In  a few  weeks  we  expect  to  have 
surticient  data  to  enable  us  to  make  a definite  statement. 

* M hat  species  of  tsetse  tly  is  found  here,  has  not  been  made  out. 
I here  seem  to  be  two  varieties,  one  darker  than  the  other,  and 
both  darker  than  the  Zululaud  species.  The  It^ganda  species  is  also 
smaller  than  the  Zululand,  the  males  averaging  9 mm.  in  length  and 
the  females  10  mm.,  whereas  the  latter  measured  11  mm.  and 
12-0  mm.  respectively.  It  is  unnecessary  for  us  to  go  more  fully 
into  this  cpiestiou  of  species,  since  specimens  have  been  sent  to  Mr. 
Austen  of  the  British  Museum,  and  by  this  time  the  Committee  will 
doubtle.ss  have  his  report. 

Another  point  in  this  connection  must  be  touched  upon.  Dr.  Moffat 
in  travelling  from  Mombasa  to  Port  Florence  caught  thi-ee  different 
kinds  of  tsetse  fly  in  the  railway  carriage,  whilst  passing  through 
the  coast  Hy  belt.  This  raises  the  question  as  to  whether  the  coast 
tsetse  flies  can  carr}^  the  sleeping  sickness  trt’panosoma.  If  they  do 
there  is  danger  of  the  disease  passing  into  the  coast  fly  belt.  This 
raises  the  next  question. 


9.  Can  the  Uganda  IWdse  Fig  ear  eg  the  TegponoKoma  fouml  in  Sleeping 
Sidaiess  Caves  from  Animal  to  Animal  ? 

This  has  not  been  proved  yet,  but  experiments  are  being  made  which 
should  decide  the  question  in  a short  time.  Curiouslj^  at  this  very 
moment  w(hc1  is  brought  that  one  of  these  experiments  has  proved 
successful,  and  that  a most  important  one.  M’e  shall  give  it  in  full. 

Exi’ERIMENT  94. — Moidcey.  Black-faced  variety. 

4'o  a.scertain  if  tsetse  hies  freshly  caught  in  the  vicinity  of  Entebbe 
are  carrying  trypanosomes. 

May  1.‘).  Blood  examineil.  No  trypanosomes.  No  malaria. 

,,  lo.  Fed  31  flies  fre.shly  caught  near  Entebbe. 

3)  33  33 

33  '3  53 

33  33  33 

33  33  33 

33  33  33 

33  33  33  . 

* 29.5.03. — A letter  hiis  just  been  received  from  Mr.  Austen  informing  us  tliut 
tlie  Uganda  species  is  Glossina  2)a/palis.  lie  .states  tliat  this  is  a West  African 
species,  and  its  oeeurrenee  in  Uganda  is  very  interesting  and  was  quite  unexpected 
bv  him. 
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Blood  e.vaniined.  No  trypanosomes.  No  malaria. 
May  22.  Fed  20  Hies  fi-eshly  caught  near  Entebl)e. 
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Trypanosomes  present. 

This  important  c.xperiment  has  succeeded  fpiicker  than  we  antici- 
pated. It  is  impossible  Avith  our  present  knowledge  to  tell  if  the 
trypanosomes,  carried  by  the  tsetse  Hies  to  the  monkey,  arc  the  same 
as  those  found  in  cases  of  Sleeping  Sickness,  but  the  result  is  very 
striking. 

The  Hies  were  caught  in  the  A'icinity  of  the  hut-tax  labourers’  camp. 
These  men,  to  the  number  of  thousands,  come  to  Entebbe  and  work 
for  Government  for  1 month  in  lieu  of  paying  hut  tax.  They  live  in 
rudely  built  grass  huts  near  the  shores  of  the  lake  about  a mile  from 
Entebbe  along  the  Kampala  road.  Tsetse  Hies  caught  at  this  place 
and  brought  in  cages  to  the  laboratory  have  conveyed  trypanosomes 
to  a monkey.  What  could  be  more  suggestive  1 The  Prime  Minister 
of  Uganda  told  us  he  considered  the  hut-tax  system  as  the  chief  cause 
of  the  sowing  of  Sleeping  Sickness  all  over  the  land. 

More  work  is  required  oefore  an  opinion  can  be  expre.ssed. 

The  Commission  leave  the  question  for  the  present  at  this  stage  with 
the  conviction  that  they  have  at  least  given  the  Committee  some 
material  for  consultation  and  suggestion. 

The  Commission  think  it  well  even  at  this  early  stage  to  express 
their  heaitiest  thanks  to  Colonel  Sadler,  C.B.,  H.M.  Commissioner, 
Uganda,  for  his  invariable  kindness  and  good  offices ; to  Dr.  ^loHat, 
C.M.G.,who  has  been  untiring  in  help;  to  Dr.  Hodges,  Acting  I’.M.O. 
during  Dr.  MoHat’s  absence ; to  Dr.  Baker,  the  resident  colonial  surgeon 
in  Entebbe,  who  has  s])ent  most  of  his  spare  time  in  working  Avith  and 
for  the  Commission  ; to  Dr.  Wiggins,  of  Kisumu,  who  has  given  valuable 
assistance;  to  Mr.  Stanley  C.  Tonddns,  Assistant  Commissioner,  who 
has  been  assiduous  in  .sending  us  collections  of  biting  Hies ; and  lastly 
to  the  Prime  Minister  and  liegents  of  Uganda,  who  are  now  making 
out  the  distribution  of  tsetse  Hies  in  Uganda  and  have  througliout 
shown  great  interest  in  the  work. 


/'roffrr.ss  Iv port  oii  , Sloping  Sirknra.'i  iii  Unitada. 
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Ari’KNDIX. 

As  we  uiidci’stiiiul  the  niem])ers  of  the  previous  Commission  sent  out 
by  the  Royal  Society  are  preparing  an  elaborate  report  on  tlie  clinical 
features  of  this  disease,  we  shall  coniine  ourselves  for  the  present  to 
merely  sending  a few  completed  histories  of  cases  which  have  been 
undei  our  care.  In  our  opinion  the  reading  of  a few  cases  will  give 
;is  good  an  idea  of  the  disease  as  is  required  for  our  purpose  at  the 
present  time.  It  is  customary  to  divide  the  disease  into  three  stages. 
In  the  first  stage  there  is  usually  fever  and  in  rare  cases  symptoms  of 
exaltation  or  even  mania,  but  as  a rule  the  patient  is  cjuiet  and  the 
facial  e.xpression  is  dull,  otherwise  there  is  nothing  noteworthy.  In 
the  second  stage,  there  is  paresis  of  gait  and  speech,  tremors  of  the 
tongue,  lips  and  hands,  and  the  dullness  of  expression  deepens.  In 
the  third  stage  these  symptoms  have  become  more  pronounced  and 
the  patient  is  confined  to  bed  in  a condition  of  complete  lethargy.* 


C.A.SE  4. — Kaperi  (Male).  Age  8 to  10  years. 

duly  1.0,  1902.  .Vdmitted  to  hospital  under  Dr.  Castellani’s  and 
l>r.  Low’s  care. 

March  22,  1903.  The  temperatiu'e  chart  shows  a rise  to  100— 101°  F. 
at  night  during  July.  Later  it  was  more  irregular.  In  December, 
1902,  it  rose  for  a week,  also  in  January  and  February,  1903.  It  has 
been  sub-normal  during  the  whole  of  March. 

At  the  present  time  this  boy  is  very  thin.  There  is  a commencing 
I bed  sore  on  the  right  hip.  He  understands  questions  when  spoken  to. 
He  lies  with  the  thighs  drawn  up  on  the  abdomen.  The  fingers  of  the 
right  hand  are  Hexed  in  the  palm,  and  the  right  wrist  is  also  kept 
Hexed,  and  he  is  unable  to  extend  either  his  Hngers  or  wrist.  He  can 
neither  stand  nor  walk.  He  complains  of  pain  in  legs  and  tliighs. 
His  tongue  is  furred  and  is  not  tremulous.  No  tremor  of  left  hand. 
Knee-jerk  is  absent.  He  takes  milk,  which  he  swallows  easily.  No 
nystagmus.  Slight  enlargement  of  glands  in  groin. 

March  23.  At  10  .t.-Ar.,  Dr.  Castellani  drew  off  about  40  c.c.  cerebro- 
spinal Huid.  Microscopically  this  fluid  is  teeming  with  cocci,  single,  in 
I pairs,  and  in  short  chains.  20  c.c.  of  the  Huid  was  centrifuged 
I 15  minutes.  The  sediment  contained  many  trypanosomes.  The  boy 
I died  at  3 r.>r. 

The  following  chart  represents  the  course  of  the  disease  : — 


* discrepau<;ies  may  be  observed  between  the  charts  and  tlic  clinical  notes. 

It  Wiis  deemed  desirable  not  to  defer  tlie  publication  until  these  could  be  corrected 
by  the  authors. — .Sec. 
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Lieut.-Col.  I).  IJruee  and  J)r.  D.  Nabarro. 


Tlie  following  table  shows  the  presence  or  absence  of  trypanosoma 
in  the  Idood  and  cerebro-spinal  fluid  :■ — 


Date. 

Parasites  in  Wood. 

Parasites  in  C.  S.  fluid. 

Filaria. 

Malaria. 

Tj’V]ianosonm. 

Filaria. 

Trjpanosoiua. 

1903. 

Mar.  23. . . . 

— 

. 

-r 

Pod-mortcni  2 hours  after  death. 

Kigor  mortis,  absent.  The  body  is  that  of  an  emaciated  child  about 
•8  to  10  years  of  age.  There  are  no  bed  sores,  but  his  feet  are  scabbed 
in  places  evidently  due  to  jiggers. 

On  making  an  incision  from  the  chin  to  the  pubic  region  and  reflecting 
the  parietes,  no  fluid  is  found  in  the  peritoneal  cavity.  The  spleen  is 
enlarged,  remaining  viscei-a  appear  healthy.  On  opening  the  chest 
•cavity,  no  fluid  is  found  in  the  pleural  or  pericardial  cavities. 

Heart. — Is  dabby,  the  muscular  tissue  pale,  otherwise  normal. 

Jjings. — Both  lungs  are  perfectly  healthy. 

Liver.— Jb,  pale,  slightly  fatty,  otherwise  healthy. 

Spleen. — Is  the  usual  malarial  spleen,  deeply  pigmented,  colour  dark 
•chocolate,  fii-m,  end  dbrous  to  the  touch. 

Stomach  and  Intestines. — Externally  normal. 

Brain. — On  i-emoving  the  calvarium,  the  dura  mater  is  non-adherent, 
smooth,  pale  in  colour  and  fairly  normal  in  appearance.  The  longi- 
tudinal sinus  is  filled  with  clotted  blood.  On  cutting  through  the 
dura  mater  and  redecting  it,  the  brain  surface  presents  a highly 
• liseased  appearance.  The  dui-a  mater  is  not  adherent  to  the  brain. 
The  suiface  of  the  brain  is  in  a condition  of  purulent  meningitism.  The 
small  vessels  are  intensely  congested.  The  convolutions  are  du.sky  red 
in  colour  or  rather  dotted  with  intense  crimson  on  a yellowish  ground 
(Plate  5). 

Between  the  convolutions  the  sub-arachnoid  duid  is  in  excess,  is 
greenish-yellow  in  colour  and  evidently  purulent. 

Parts  of  the  brain  and  spinal  cord  were  put  aside  for  microscopical 
examination.  The  duid  from  the  lateral  ventricles  is  not  purulent, 
but  merely  turbid,  not  from  the  presence  of  Avhite  Idood  corpuscles, 
but  probably  from  the  presence  of  innumerable  cocci.  This  duid  also 
•contains  trypanosomes. 

Itemarks. — In  our  experience  these  acute  indammatory  cases  are 
not  usual.  In  this  case  it  is  evidently  due  to  streptococcal  invasion. 

This  appearance  is  not  typical  of  sleeping  sickness ; as  a rule,  there 
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Tlie  following  table  shows  the  ])rescnce  or  absence  of  trypanosoma 
in  the  blood  and  cerebro-spinal  fluid  : — 


Date. 

Parasites  in  blood. 

Parasites 

in  C.  S.  Iluid.  j 

1 

Pilaria. 

Malaria. 

Trypanosoma. 

Filaria. 

T ry  panosoma. 

1903. 

Mar.  2t). . . . 
Apr.  1 . . . . 

99 

,,  — — • • • • 



1 

1 

+ 

May  22.  rod-mortem  2i  hours  after  death. 

Rigor  mortis  not  yet  present.  The  body  is  that  of  a young  woman 
fairly  well  nourished,  scaly  eruption  over  body,  and  commencing  bed- 
sore on  the  hips.  There  is  slight  enlargement  of  the  superficial 
lymphatic  glands. 

Body  opened  in  the  usual  way.  About  .3  o'a.  clear  straw-coloured 
fluid  found  in  the  pericardial  cavity,  none  in  pleural  or  peritoneal 
cavities.  The  lymphatic  glands  lying  behi)id  the  manulu’ium  and  over 
the  trachea  were  found  much  enlai'ged,  the  mass  of  them  as  large  as  a 
Tangerine  orange.  From  this  mass  other  glands  e.vtended  up  into  the 
neck  beneath  both  clavicles  and  downwards  towards  the  root  of  the 
lungs.  On  section  the  glands  were  cither  caseating  or  full  of  pus. 

Ilearf. — Weighed  6 ozs.  Nothing  abnormal  present.  Muscle  sub- 
stance firm  and  of  good  colour. 

fAnvjs. — Bight,  weighed  1.3^  ozs.  The  lower  part  of  the  upper  lobe  was 
solid,  and  on  section  showed  Iteads  of  pus  in  many  places,  other  parts 
of  this  area  looked  brownish  and  gelatinous.  The  lower  lobe  was 
congested,  but  no  pus  was  present. 

Left,  6^  ozs.  in  weight.  Congested,  but  not  suppurating  anywhere. 
Near  the  lower  parts  there  was  a small  hard  nodule,  gelatinous  on 
section.  The  glands  in  the  hilum  of  the  lungs  were  either  caseating  or 
suppurating. 

Liver. — The  li\'er  is  very  big,  weight  4 lbs.  Very  firm  and  tough  in 
consistence.  Nothing  abnormal  on  section  except  some  increase  of  the 
fil)rous  trabeculae 

Spleev. — Weight  8 lbs.  Enlarged.  Almost  universallv  adherent.  On 
section  the  surface  is  dotted  with  small  yellow  necrotic  areas  varying 
in  size  from  a pin’s  head  to  a small  pea. 

Kidneyr. — Each  weighed  3-i  ll>s.  Cortex  congested,  capsule  strips 
readily. 

fJIaiids. — The  retroperitoneal  glands  are  greatly  enlarged,  forming  a 
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iiKiss  in  front  of  the  spine,  surrounding  the  mesenteric  vessels  and 
pancteas,  and  forming  a large  tumour  projecting  in  the  small  curvature 
of  the  stomach.  On  removal  the  mass  of  glands  weighed  Ihs.  On 
section  most  of  the  glands  were  converted  into  collections  of  pus,  some 
of  them  being  inHamed  and  in  a commencing  stage  of  disintegration. 
Ihe  inguinal  glands  were  slightly  enlarged  and  no  signs  of  jms  ])resent 
in  them. 

Rmin. — Much  fluid  escaped  on  removing  the  skull  cap.  On  removing 
the  dura  mater,  there  was  found  increase  of  the  sub-arachnoid  Huid 
with  the  opaipie  ground-glass  appearance  of  the  sulci.  Some  congestion 
of  vessels  on  the  surface  of  the  brain.  Substance  tough,  otherwise 
normal. 


Cask  19. — Xonbi.  Female.  Age  30  years. 

February  23,  1903.  Admitted  to  hospital. 

April  7.  She  has  a heavy  look,  walks  weakly  and  with  hesitation. 
She  talks  indistinctly  and  weaklj’  as  if  she  had  a pebble  in  her  mouth. 
She  states  that  three  brothers  and  four  sisters  all  died  of  sleeping  sick- 
ness. She  has  lately  come  from  Bugonga  near  Entebbe,  but  came  from 
Busoga  some  time  ago. 

April  18.  General  Condition.— T\\i^  patient  can  neither  speak  nor 
walk.  She  is  conscious  and  tries  to  speak,  and  has  an  anxious  staring 
e.xpression.  She  is  well  nourished.  There  is  no  oedema.  The  con- 
junctiva} are  pale  and  ansemie.  There  are  no  trophic  changes.  The 
lymphatic  glands  are  eidarged  to  the  size  of  beans.  Her  breathing  is 
quiet  and  shallow,  and  her  pulse  is  almost  imperceptible,  there  are  no 
cutaneous  eruptions. 

Xervousi  S;/stem. — She  is  conscious  and  tries  to  answer  questions,  but 
cannot.  She  lies  all  day  with  her  eyes  open,  absolutely  torpid.  There 
is  slight  lateral  nystagmus,  the  pupils  are  equal  in  size  and  she  can 
see.  There  is  no  reaction  to  light.  No  facial  palsy,  and  she  cannot 
put  out  her  tongue.  She  is  sensible  to  touch.  There  is  some  twitching 
of  the  muscles.  Knee-jerk  is  ab.sent : no  ankle  clonus. 

Alimentarij  Siplem. — Has  not  been  able  to  eat  since  yesterday.  The 
spleen  is  enlarged  and  hard.  The  liver  is  not  enlarged.  Freces  and 
urine  ])assed  involuntarily. 

Cirenlafori/  System. — Heart  sounds  normal,  but  weak. 

Skin. — Is  harsh,  dry,  rough,  and  scaly  on  the  legs. 

April  20.  Died  at  G A.M. 

d’hc  following  chart  represents  the  course  of  the  disease  : — 
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The  following  tiiblc  shows  the  presence  or  absence  of  trypanosoma  in 
the  blood  and  cerebro-spinal  fluid : — 


Dale. 

Parasites  iu  blood. 

Parasites 

in  C.  S.  fluid. 

Filai'ia. 

Malaria. 

Trypanosoma. 

Filaina. 

Trypanosoma. 

1903. 

^lar.  24. . . . 

— 

Apr.  13. . . . 

+ 

+ 

„ 17.... 

— 

— 

„ 19.... 

„ 19.... 

April  20.  Post-mortem,  9 A.i\r.,  3 hours  after  death. 

The  body  is  that  of  a well-nourished  young  woman.  Rigor  mortis 
is  al)sent.  There  are  no  bod  sores.  The  pupils  are  equal  and  normal 
in  size.  On  making  an  incision  from  the  chin  to  the  pubic  region,  and 
reHecting  the  parietes,  there  is  no  Huid  found  in  the  peritoneal  or 
pleural  cavities. 

The  pericardium  contains  an  excess  of  turbid  fluid  containing  flakes 
of  lymph.  The  pericardium,  visceral  and  parietal,  is  in  an  acutel}'’ 
inflamed  condition.  Its  colour  is  dusky  red,  and  there  are  flakes  of 
recent  lymph  over  the  surface. 

Heart. — There  is  an  excess  of  fat  about  the  base.  The  whole  surface 
is  dark  red  in  colour,  especially  anteriorly.  On  section  th3  muscle  is 
pale,  otherwise  the  valves,  etc.,  arc  normal.  No  petechias  on  the 
endocardium. 

lAings. — Right.  The  glands  at  the  base  are  enlarged  (size  of  a bean). 
On  section  the  lower  lobe  is  congested,  but  no  signs  of  pneumonia. 
Left  lung  is  normal. 

Spleen. — Is  much  enlarged  (8  by  5 inches),  and  must  weigh  a couple 
of  pounds.  The  capsule  is  partly  adherent  to  the  surrounding  structures. 
On  section  the  substance  is  rather  tough,  with  little  or  no  signs  of 
pigmentation  and  dark  reddish-brown  in  colour.  Smears  stained  by 
Leishman’s  stain  showed  no  malarial  parasites. 

Liver. — Is  not  enlarged.  There  arc  a few  adhesions  of  the  right  lobe 
to  the  diaphragm.  On  section  the  liver  tissue  is  slightly  pigmented 
and  fatty.  The  texture  is  somewhat  tough. 

Kidnegs. — Normal. 

Intestines. — The  mesenteric  glands  are  enlarged.  There  arc  some 
round  worms,  and,  6 inches  below  pylorus,  about  30  ankylostomata 
Nothing  else  noteworthy. 

Brain. — The  dura  mater  is  normal.  The  convolutions  of  the  surface 
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of  the  brain  are  flattened,  the  sulci  filled  with  opaque  looking  sub- 
arachnoid fluid.  The  vessels  are  injected,  otherwise  nothing  abnormal. 

Remarks. — This  is  an  ordinary  case  of  sleeping  sickness.  The  anaemia 
may  have  been  helped  by  the  ankylostomata.  The  jDericai-ditis  is  an 
uncommon  feature. 

Case  23. — Budara  (Male).  Age  22  years.  Occupation,  Kitchen  Boy. 

District,  near  Kampala. 

Admitted  February  26,  1903,  to  hospital  complaining  of  weakness. 
He  has  a dull  look  and  tremors  of  the  tongue  and  hands.  States  he  has 
been  ill  about  a month. 

Api'il  8.  General  Condition. — He  is  thin  and  poorly  nourished.  His 
gait  is  feeble.  He  is  very  slow  and  lethargic  in  his  movements,  and  his 
face  is  dull  and  expressioidess.  There  is  no  oedema  of  any  part.  The 
colour  of  his  mucous  membranes  is  normal.  Lymphatic  glands  generally 
enlarged  (the  size  of  beans).  He  does  not  complain  of  any  pain,  and 
there  are  no  cutaneous  eruptions. 

Nervous  Sijstem. — His  intelligence  is  dull  and  he  sleeps  a good  deal. 
His  speech  is  slow,  l)ut  distinct,  and  very  weak,  not  being  raised  above 
a whisper.  His  vision  and  the  movements  of  his  eyes  appear  to  be 
normal.  He  has  marked  tremor  of  the  tongue,  but  not  of  the  lips  or 
hands.  His  knee-jerk  is  absent,  and  ankle  clonus  is  not  present. 

Alimentary  System. — His  tongue  is  moist  and  slightl}^  furred,  and  his 
lips  are  dry.  Neither  liver  nor  spleen  is  enlarged. 

Circulatory  System. — The  heart’s  impulse  is  not  visible  or  palpable.  On 
auscultation  the  sounds  are  weak,  bnt  normal.  The  pulse  is  70  per 
minute,  with  a low  tension,  small  in  size,  easily  compressible  and  rhythm 
regular. 

Respiratory  System. — Nothing  noteworthy. 

Urinary  System. — Nothing  jioted. 

Skin. — Over  the  legs  and  forearms  it  is  scaly,  rough,  and  dry. 

The  following  chart  (p.  51)  represents  the  course  of  the  disease. 

The  following  table  shows  the  absence  or  presence  of  trypanosoma 
in  the  blood  and  cerebro-spinal  fluid  : — 


Date. 

Parasites  in  blood. 

Parasites 

in  C.  S.  fluid. 

Filaria. 

Malaria. 

Trypanosoma. 

Filaria. 

Trypanosoma. 

1903. 

Mar.  26. . . . 

-tpr.  8. . . . 

— 



+ 

„ 18.... 

+ 

— 

+ 

„ 22.... 

April  25,  1 903.  During  the  past  few  clays  the  patient’s  temperature 
has  been  constantly  below  95’  F.  and  his  l)ody  feels  cold  to  the  hand. 
He  is  becoming  much  more  apathetic,  and  his  eyes  arc  half  closed. 

April  27,  1903.  Patient  is  now  practically  d3nng.  His  eyes  are 
nearly  closed  and  he  does  not  respond  when  spoken  to.  He  takes 
milk  with  difficulty. 

April  29,  1903.  He  had  an  epileptiform  seizure  at  noon.  Blood 
taken  for  examination  was  very  dark  and  venous.  Died  at  5 I’.M. 
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April  30,  1903.  rost-mortein  IGi  hours  after  death. 

Ivigor  mortis  is  present.  There  are  no  hed  sores.  The  pupils  are 
equal.  The  body  is  that  of  a thin,  but  well  nourished,  man  of  20. 

Geneval. — On  opening  the  body  no  fluid  is  found  in  the  peritoneal  or 
pleural  cavities.  There  is  a small  amount  of  clear  straw-coloured  fluid 
in  the  pericardium. 

J[eart. — “Weight  8 oz.  On  the  anterior  surface  of  the  heart  over  the 
right  ventricle  there  were  several  well-marked  petechite,  and  this  con- 
dition was  also  found  in  the  endocardium,  especially  in  the  left  ventricle. 
Otherwise  the  heart  is  normal. 

Lungs. — Eight  weighed  7 oz.  On  section  it  was  congested. 

Left  weighed  7 oz.  On  section  it  was  fairly  normal. 

Liver. — Weight  3 lb.  12  oz.  On  section  there  was  some  fatty 
degeneration. 

Spleen. — Weight  8 oz.  On  section  it  was  slightly  pigmented,  and  there 
is  an  excess  of  fibrous  tissue. 

Kidneys. — Both  weighed  2^  oz.  The  capsules  stripped  off  readily. 

Pancreas. — Nothing  noteworthy. 

Intestines. — The  mesenteric  glands  are  all  enlarged. 

Brain. — This  is  an  ordinary  typical  sleeping-sickness  brain  with 
flattened  convolutions,  excess  of  sub-arachnoid  fluid  giving  the  surface 
an  opaque,  glassy  appearance.  There  is  an  excess  of  fluid  in  the 
ventricles,  otherwise  nothing  abnormal  can  be  seen  by  the  naked  eye. 

ItcmarJcs. — This  is  an  ordinary  uncomplicated  case  of  sleeping  sick- 
ness. During  the  last  day  or  two  of  life  he  had  convidsive  seizures,  in 
one  of  which  he  died. 

Case  18. — Kavera  (Male).  Age  52  years.  Control.  District,  Bussi. 

Occupation,  Fisherman.  Food,  Bananas,  Fish,  and  Sweet  Potatoes. 

March  24,  1903.  Admitted  to  hospital  as  a case  of  sleeping  sick- 
ness. He  is  an  old  man,  bent  double  with  rheumatism,  and  has  a 
large  ischio-rectal  abscess.  States  he  has  l)een  ill  3 months,  the  first 
symptoms  being  pain  in  the  back.  There  had  been  no  cases  of  sleeping 
sickness  in  the  same  house. 

May  1 3.  Died. 

The  following  chart  represents  the  course  of  the  disease : — 


Proyrcss  Ixeporl  on  Sleeping  Sickness  in  Uganda. 
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The  following  table  shows  the  presence  or  absence  of  trypanosoma 
in  the  blood  and  cerebro-spinal  fluid  : — 


Date. 

Pai’asitcs  in  blood. 

Parasites  in  C.  S.  fluid. 

Filaria. 

Malaria. 

Trjjanosoma. 

Filaria. 

Trypanosoma. 

1903. 

Apr.  f) . . . . 
„ 22.... 

- 

- 

May  14.  Post-mortem  9 hours  after  death. 

Rigor  mortis  passing  off.  There  is  a superficial  bed  sore  over 
sacrum.  The  body  is  extremely  emaciated,  the  right  testicle  enlarged, 
and  there  is  a large  fistula  in  the  ischio-rectal  region. 

Heart.  The  Avail  of  the  right  A'’entricle  is  thinned ; the  muscular  i 
tissue  of  the  left  dark  in  colour,  tough  and  fibrous. 

Lungs. — Healthy. 

Liver.  AVeight  2 lb.  5 oz.  Small  on  section,  slate-coloured  and 
tough. 

»5/;fee9n-~Universally  adherent.  AA^eighed  4 oz.  There  is  a small 
tumour,  the  size  of  a kidney  bean  in  the  substance,  probably  ) 
secondary. 

Kidneys. — Left  Aveighs  3 oz.  Capsule  strips  readily,  substance 

normal. 


Right  Aveighs  2|  oz.  Capsule  strips  readily,  substance 

normal. 

Alimentary  System. — Lymphatic  glands  enlarged.  A small  tumour 
the  size  of  a AA^alnut  attached  to  mesentery.  Abscess  in  right  testicle, 
probably  communicating  Avith  fistulous  opening  near  anus. 

Penuirks.  There  was  no  reason  at  any  time  to  suppose  that  this 
Avas  a case  of  sleeping  sickness.  His  case  is  giv'en  as  a control.  Pie 
also,  like  Case  26,  Zenabu,  Avas  for  2 months  in  close  contact  Avith 
sleeping  sickness  cases  Avithout  contracting  the  disease. 


Ca.se  26.— Zenabu  (Female).  Age  18  years.  Control.  No  appreci- 
able disease.  District,  Budu.  Food,  SAveet  Potatoes. 

_ February  27,  1903.  Admitted  to  hospital  as  a case  of  sleeping 

sickness.  States  the  first  symptom  AA^as  headache;  has  never  lieen 
droAvsy. 

March  30.  Case  taken.  There  AA-as  nothing  definite,  headache  and 
amenorrhoea.  She  has  been  ill  3 rnonUis. 
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Cteneixd  Condition. — Development  ;uid  nutrition  good.  Gait  normal, 
l>ut  she  lies  about  a good  deal.  She  is  fairly  intelligent,  but  the 
expression  of  her  face  is  somewhat  dull.  There  is  no  (edematous 
swelling  in  any  part  of  her  body.  She  is  somewhat  amemic.  hler 
lymphatic  glands  are  generally  enlarged  (size  of  peas).  She  complains 
of  pain  in  the  back  of  her  neck.  Her  breathing  is  normal,  16  per 
minute.  Her  pulse  96  per  minute  and  her  temperature  98’8.  There 
is  a papulo-vesicular  eruption,  evidently  due  to  itch,  in  the  dorsum  of 
lioth  hands  and  on  arms  and  forearms. 

Xervom  Sgstew. — Her  intelligence  and  memory  seem  normal,  her 
sleep  and  speech  also  normal.  Her  eyes  present  nothing  noteworthy. 
She  has  no  tremors  of  tongue,  lips,  or  hands,  her  left  knee-jerk  is 
increased,  the  right  is  normal ; no  ankle  clonus. 

Liver  and  Spleen. — Not  markedly  enlarged. 

Heart. — The  heart  impulse  is  feeble  and  is  not  easily  felt,  but 
the  sounds  are  normal  in  character.  The  pulse  has  a rate  of  96,  a 
fair  tension,  small  in  size,  normal  in  compressibility,  and  regular  in 
rhythm. 

Eyee. — On  ophthalmoscopic  examination  her  eyes  were  found  to  l)e 
normal. 

May  4.  Ean  away. 

The  following  chart  represents  the  course  of  the  disease  : — 


The  temperature  remained  normal  from  March  29th  to  May  4th, 
when  patient  ran  away. 


Lieut.-Col.  U.  Enice  and  Dr.  I).  Is^abarro. 
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I’he  following  table  show.s  the  presence  or  absence  of  trypanosoma 
in  the  blood  and  cerebro-spinal  fluid  : — 


Date. 

Parasites  in  blood.  I Parasites  in  C.  S.  llnid. 

1 

Pilaria. 

Malaria. 

Trypanosoma. 

Pilaria. 

Ti-yjjanosoma.  | 

1903. 

Apr.  9 . . . . 
„ 13.... 

'^2 

,,  . 

+ 

— 

+ 

i 

JuemarJcs.  This  is  no  case  of  sleeping  sickness.  It  was  intended 
to  send  her  home  in  a few  days.  She  was  in  the  Sleeping  Sickness 
Hospital  for  more  than  2 months,  in  close  contact  with  the  patients, 
without  being  affected.  This  would  go  to  show  that  lice  and  fleas 
do  not  convey  the  disease,  as  these  insects  were  numerous  in  the 
hospital  when  we  arrived  here. 


Case  12. — Ibraham  (Male).  Age  20  years. 

March  4,  1903.  Admitted  to  hospital. 

March  30.  Died. 

The  following  chart  represents  the  course  of  the  disease 
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Prof/rcss  Pcport  on  Slccpimj  Sickness  in  Uganda. 

Post-niortcm  l i liouvs  ;ifter  death, 

Kigor  mortis  absent.  There  is  a large  bed  sore  over  the  sacium. 
Lymphatic  glands  of  the  groin  are  enlarged.  An  abscess  was  found  in 
the  region  of  the  third,  fourth,  and  fifth  lumbar  vertebra'.  Probably 
caused  by  the  bed  sore. 

Jiivin. — Dura  mater  non-adherent,  normal.  The  vessels  on  the 
surface  of  the  brain  are  injected.  Sub-arachnoid  fluid  in  excess,  giving 
a (hdl  glassy  cedematous  look,  similar  to  Case  11,  but  not  quite  .so 
well  marked. 

Heart. — There  is  some  yellow  a'dematous  material  about  the  base. 
The  interior  is  normal.  Aorta  healthy. 

Linajs.- — Area  of  collapse  at  base  of  right,  otherwise  healthy. 

Lirer. — Tiarge,  somewhat  pigmented,  marked  fatt}^  degeneration. 

Spleen. — Very  large,  pigmented,  substance  softened,  almost 

diffluent. 

Kidiieip. — Normal.  Pancreas-,  healthy. 

Jiitesiine.'!. — Mesenteric  glands  enlarged.  No  ankylostomata. 


Case  10. — Ibsasara  (Male).  Age  about  35. 

March  5.  Admitted  to  hospital. 

March  27.  Died  at  2 r.M. 

The  following  chart  represents  the  temperature  curve  : — 


J‘o.4-mortcm  hour  after  death. 

Kigor  mortis  absent.  Large  bed  sore  over  sacrum.  Body  extremely 
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emaciated,  reduced  to  skin  and  bone.  There  was  no  excess  of  fluid 
in  the  pericardium,  pleural  or  peritoneal  cavities. 

On  removing  the  calvarimii  a large  quantity  of  blood  escaped,  it 
not  having  as  yet  clotted.  The  dura  mater  was  not  adherent  to  the 
brain,  nor  did  it  appear  in  any  way  abnormal. 

On  reflecting  the  dura  mater  the  brain  was  found  to  have  an 
abnormal  appearance.  The  small  vessels  on  the  surface  were  in- 
jected, the  pia  mater  was  opaque,  and  the  sub-arachnoid  fluid  much 
in  excess,  giving  the  exposed  surface  of  the  brain  a dull  glassy 
appearance. 

The  organs  generally  were  healthy. 

Spleen. — Was  normal  in  size,  but  deeply  pigmented  and  tough. 

Live!-. — Was  small,  dark  chocolate  in  colour,  and  somewhat  firmer 
than  usual. 

Heart. — Was  healthy. 

Lungs. — Were  fairly  normal,  except  for  a patch  of  congestion  and 
oedema  in  the  superior  lobe  of  the  right  lung. 

Kidneys. — Appeared  healthy. 

Large  Intestine. — Was  packed  full  of  masses  of  hard  faeces. 

Rcmarhs. — This  case  shows  the  tendency  to  obstinate  constipation 
towards  the  end  of  the  disease. 

Case  39. — Zakibu  (Male).  Age  20. 

March  22,  1903.  Admitted  to  hospital.  Patient  has  a tottering 
gait.  His  glands  are  enlarged,  temperature  normal,  and  no  tremors. 

April  14.  General  convulsions. 

April  16.  Died  10  p.m.  Left  facial  palsy  before  death. 

The  following  chart  represents  the  course  of  the  disease  : — 
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Proijrcss  Pcporf  on  Slecpin<j  Sickness  in  U>jand(i. 

The  following  table  shows  the  presence  or  absence  of  trypanosoma  in 
the  blood  and  cerel)ro-spinal  fluid : — 


Piiriisites  ill  blooil. 

Parasites 

ill  C.  S.  fluid. 

Diiti'. 

Fi!;u'iii.  iralariii.  Trvpanosoiiia. 

Filaria. 

Trvpaiiosoiiia. 

i 

i9oa. 

Apr.  G ; 

+ 

April  17.  Post-mortem,  9.30  I'.M.,  Hi  hours  after  death. 

The  body  is  that  of  a well-nourished  young  man.  Rigor  mortis  is 
present.  There  is  a superficial  bed  sore  over  the  right  hip,  and  a 
bulla  over  the  front  of  left  thigh.  Right  pupil  somewhat  larger  than 
the  left. 

Heart. — Normal  in  size,  ^'alves  and  muscular  siibstance  healthy, 
no  petechia?. 

Langs. — Right.  Nearly  the  whole  of  the  upper  lobe  and  upper 
half  of  the  lower  lobe  is  consolidated.  The  middle  lobe  is  normal. 
On  section  the  above-named  parts  are  found  to  be  in  a condition  of 
red  hepatisation. 

Left.  This  lung  is  firmly  adherent  to  the  diaphragm  by  old 
adhesions.  No  fluid  in  either  pleural  cavity.  The  lower  lobe  is 
deeply  congested. 

Spleen. — Much  enlarged  and  adherent  to  surrounding  structures. 
On  removing  it,  it  is  found  to  be  distorted  in  shape,  due  to  a mass 
of  cicatricial  ti.ssue  which  has  become  calcareous,  evidentl}^  the  site 
of  aji  old  infarct.  The  substance  is  dark,  pigmented,  and  tough. 

Liver. — Large,  capsule  smooth.  On  section  slightly  pigmented, 
otherwise  nothins;  noteworthv. 

Kidneys. — Healthy.  Lntestines.- — Healthy.  Some  worms  in  the  upper 
part  of  small  intestine. 

Scalp. — A patch  of  oedematous  yellow  jelly-like  material. 

lirain. — On  removing  the  calvarium  the  dura  mater  is  found  to  be 
healthy  in  appearance. 

The  surface  of  the  brain  is  injected  and  the  subarachnoid  fluid 
in  excess  and  dull  and  opaque  in  character.  There  arc  no  signs  of 
active  or  aQute  meningitis.  The  substance  of  the  brain  appears 
health}’-  to  the  normal  eye. 

Jlemarks. — This  case  ended  in  pneumonia  with  a pneumococcus 
invasion  of  the  blood. 
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Case  40. — Matasa  (Male).  Age  24  years.  District,  Bussi.  Occupa- 
tion, Bark-cloth  Maker,  Food,  Bananas  and  Sweet  Potatoes, 
no  Fish. 

March  24.  Admitted  to  hospital ; facies  dull,  stares  vacantly ; 
gait  somewhat  weak;  knee-jerks  feeble;  pulse  fair,  100;  tremor  of 
lips  and  fingers.  He  states  that  no  other  cases  of  sleeping  sickness 
had  occurred  in  the  same  house.  Had  been  ill  about  2 months,  the 
first  symptoms  being  pain  in  the  head  <and  chest,  then  he  slept  too 
much. 

April  15,  1903.  General  Condition. — He  is  well  nourished,  has 
a weak  and  staggering  gait,  is  slow,  and  the  expression  of  his  face 
is  dull  and  vacant.  There  are  no  oedematous  swellings  or  trophic 
changes.  The  lymphatic  glands  are  enlarged,  especially  in  the  inguinal 
and  femoral  regions  (the  size  of  beans).  He  complains  of  headache, 
his  pulse  is  102  standing  uj),  temperature  99 '8,  and  there  are  no 
cutaneous  erxiptions. 

Nervous  System. — His  intelligence  and  memory  are  fair ; he  is 
always  lying  in  bed  in  a drowsy  condition.  His  speech  is  slow  and 
mumbling.  His  eyes  are  normal.  There  is  a marked  tremor  of 
tongue,  lips,  hands,  and  generally  of  the  body.  Sensibility  to  touch  is 
normal.  In  regard  to  the  reflexes,  knee-jerk  is  present,  ankle  clonus 
absent. 

Alimentary  System. — His  appetite  is  good,  his  tongue  is  moist  and 
furred,  his  liver  is  not  enlarged,  his  .spleen  is  not  palpable. 

Circulatory  System. — Heart  sounds  are  normal.  Pulse  132,  tension 
low,  size  small,  compressibility  easy,  rhythm  slightly  irregular. 

Hespiratory  System. — Nothing  abnormal. 

Skin. — The  skin  of  the  legs  is  scaly  and  dry. 

April  30.  Died  at  9 p.m. 

The  following  chart  (p.  61)  represents  the  course  of  the  disease: — 

The  following  table  shows  the  presence  or  absence  of  trypanosoma 
in  the  blood  and  cerebro-spinal  fluid  : — 


Date. 

Parasites  in  blood. 

1 

Parasites  in  C.  S.  fluid. 

Filaria. 

Malaria. 

Tnpanosoina. 

Filaria. 

Trvpanosonia. 

1903. 

Mar.  29. . . . 
Apr.  2. . . . 
„ 13.... 

„ 20.... 
>»  * • • 

+ 

■ 

-r 

+ 

Frof/rcss  Fcporl  on  Sleeping  Siekness  in  Uganda. 
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May  1,  1903.  Posl-mortem,  9 A.M.,  12  hours  after  death. 

The  l)ody  is  that  of  a well-nourished  young  man.  Rigor  mortis  is 
present.  There  are  no  bed  sores.  The  pupils  are  equal  and  normal. 
The  lymphatic  glands  are  enlarged  and  the  abdomen  distended. 

General  Condition.— On  opening  the  body  no  fluid  is  found  in  the 
peritoneal  or  pleural  cavities.  There  is  a small  quantity  of  clear  straw- 
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coloui'ed  fluid  in  the  pei’icardium.  The  coils  of  the  intestine  are  much 
distended,  as  also  is  the  bladder  with  urine. 

Circulatory  System : Heart. — Has  an  excess  of  fat.  There  are  a few 
minute  petechiae  seen.  Otherwise  the  heart  and  its  structures  appear 
fairly  healthy. 

Respiratory  System ; Lungs. — Both  lungs  are  congested.  Thei'e  are 
no  signs  of  pneumonia. 

Liver. — Weighs  4 lb.  Deep  dusky  red  on  section,  is  congested  and 
contains  a large  quantity  of  dark  blood. 

Spleen. — Weighs  12  oz.  Is  enlarged,  the  capsule  being  much  thickened 
and  adherent.  On  section  the  splenic  tissue  is  pigmented  and  there  is 
an  excess  of  fibrous  tissue. 

Kidneys. — The  capsule  strips  off  readily.  On  section  both  are  highly 
congested.  Mesenteric  Glands. — Are  enlarged. 

Brain. — On  removing  the  dura  mater  the  vessels  of  the  surface  of 
the  brain  are  see)i  to  be  intensely  injected  with  blood.  The  con- 
volutions are  flattened  and  the  surface  has  a dry  look.  The  sulci  are 
mostly  obliterated  and  no  excess  of  sub-arachnoid  fluid  is  seen.  On 
section  there  is  nothing  found  abnormal  in  the  naked-eye  appearances. 

Remarks. — This  was  a good  typical  case  of  sleeping  sickness. 

Case  11. — Goavera  (Female).  Age  40  years. 

March  24.  Admitted  to  hospital.  Died  on  the  29th. 

The  following  chart  represents  the  temperature  : — 
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Pnujrfss  lU'porl  on  Sleeping  Sichiess  in  Uijandn. 

l‘osf-inortciu  9 hours  after  death. 

Kigor  mortis  absent.  A small  superficial  bed  sore  over  left  hip. 
Body  extremely  emaeiated.  Enlarged  glands  (femoral,  inguinal, 
cervical,  and  posterior  occipital). 

Brain. — Dura  mater  non-adhei’ent.  No  change.  The  vessels  are 
much  injected,  the  sub-arachnoid  fluid  is  greatly  in  excess,  giving 
opaque  glassy  look  to  the  surface  of  the  brain,’  especially  over  the  sulci. 
Fluid  aspirated  from  the  lateral  ventricles  slightly  cloudy. 

Cord. — Nothing  noteworthy. 

Heart. — Small  and  flabby.  A quantity  of  deep  yellow  cedematous 
jelly-like  material  at  base  of  heart.  Otherwise  the  heart  is  normal. 

L un(/.<i. — N or  mal . 

Liver. — Is  adherent  to  the  diaphragm,  dark  in  coloiu’,  probably  due 
to  pigment,  but  otherwise  fairly  healthy. 

Spleen. — Universally  adherent  and  enlarged.  On  section  the  splenic 
substance  is  slightly  pigmented,  some  excess  of  fibrous  tissue  and  the 
pulp  rather  softer  and  more  friable  than  normal. 

Kidnei/s. — Capsule  strips  off  readily.  Substance  on  section  fairly 
healthy. 

Intestines. — Large  intestine  packed  with  large  scybala.  Small 
intestine ; many  ankylostomata. 

Case  17. — Nabujam  (Female).  Age  30  years.  Control.  Cerebral 

Tumour. 

March  24,  1903.  Admitted  to  hospital  as  a ease  of  sleeping  sickness. 

March  31.  Case  taken.  The  patient  was  suffering  from  hemiplegia. 
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Diagnosis. — Cerebral  tumour. 

The  preceding  chart  (p.  63)  represents  the  course  of  the  disease. 

The  following  table  shows  the  presence  or  absence  of  trypanosoma 
in  the  blood  and  cerebro-spinal  fluid : — 


Date. 

Parasites  in  blood. 

Parasites 

in  C.  S.  Iluid. 

Filaria. 

Malaria. 

Trypanosoma. 

Filaria. 

Trypanosoma. 

1903. 

Mar.  31. . . . 
Apr.  1. . . . 
2.... 
„ 4.... 

+ 

— 

— 

April  4.  Died  at  7 A.M.  Post-mortem,  9 A.M.,  2 hours  after  death. 

Eigor  mortis  absent.  Body  fairly  well  nourished. 

Brain. — On  removing  the  dura  mater  the  small  vessels  on  the  surface 
of  the  brain  were  found  to  be  injected.  The  sub-arachnoid  fluid  was 
slightly  in  excess  and  appeared  dull  and  opaque.  This  appearance  was 
not  marked  as  in  some  former  cases,  and  in  fact  did  not  present  any 
very  special  feature. 

There  was  a large  quantity  (10  c.c.)  of  clear  fluid  in  each  lateral 
ventricle.  On  removing  the  brain  and  examining  the  base,  exten- 
sive disease  was  seen  in  the  inter-peduncular  region  involving  the 
optic  chiasma  and  nerves  and  floor  of  the  third  ventricle.  On 
examining  more  closely  the  left  hemisphere,  this  condition  was  found 
to  be  connected  with  an  area  of  softening  and  infiltration  of  the  brain 
substance  with  a yellow  gelatinous  gliomatous-like  tumour,  probabl}' 
syphilitic  in  origin. 

Heart. — N ormal. 

Liver. — Small  in  size  and  irregular  in  shape,  due  to  cicatricial  tissue, 
evidently  the  site  of  an  old  gumma. 

Spleen. — Normal  in  size.  Adherent  to  diaphragm.  Nut  pigmented 
and  fairly  healthy. 

Kidneys. — Capsules  rather  adherent,  kidney  substance  looked  normal 
to  the  naked  eye. 

Urine. — 10  c.c.  centrifuged.  Eed  blood  corpuscles,  white  blood 
corpuscles,  epithelial  cells,  granular  casts,  but  no  parasites  or  ova. 

llemarks. — This  was  not  a case  of  sleeping  sickness  at  all,  but  a tumour 
of  the  brain. 
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Proijrcsft  Report  on  Sleeping  Sickness  in  Uijanda. 

Cask  24. — YakuLu  (Male).  Age  12  years. 

Marcli  25,  1903.  Admitted  to  liospital. 

March  27,  1903.  10  c.c.  of  cerebro-spiiial  fiuiil  were  taken  by 

lumbar  puncture,  and  trypanosomes  were  found  to  be  numerous  in  the 
sediment. 

April  7.  To-day  the  patient  appears  heavy,  dull-eyed,  and  has  a 
discharge  from  the  nose. 

April  17.  Patient  has  had  convixlsions  for  several  days.  He  died 
at  12  r.M. 

The  following  chart  represents  the  course  of  the  disease  : — 


The  following  table  shows  the  presence  or  absence  of  trypanosoma 
in  the  cerebro-spinal  fluid  and  in  the  blood ; — 


Parasites  in  blood. 

1 

Parasites  in  C.  S.  fluid,  j 

Date.  

1 

Filaria. 

Malaria. 

T i-ypanosoina. 

- 

Filaria. 

Trypanosoma. 

1903.  ! 

Mar.  23. . . . 

i 

• 

-J 

April  18.  Post- mortem  9 A.:\r. 

The  body  is  well  nourished.  Rigor  mortis  is  present.  There  arc 
no  bed  sores.  The  left  pupil  is  a little  larger  than  the  right. 


G()  Lieut.-Col.  D.  I’ruce  and  Di‘.  D.  Xabarro. 

J[mi1.—ThcYQ  is  an  increase  of  fat  about  the  base  of  the  heart. 
Ihere  is  no  jelly-like  deposit  and  no  petechia'  in  the  endocaidium. 
'I'he  heart  substance  and  valves  are  normal. 

Luiifix. — There  is  no  fluid  in  either  plural  cavity. 

Ivight.  Lvmphatic  glands  at  the  root  of  the  lung  are  eidarged, 
otherwise  this  lung  is  healthy. 

Left.  Deep  congestion  of  the  posterior  part  of  the  upper  lobe,  and 
the  whole  of  the  lower  lobe. 

Spleen— Is  enlarged,  and  on  section  is  pigmented  and  tough. 

Liver. — Somewhat  enlarged,  congested,  and  with  fatty  degeneration. 

Kidneys. — Both  healthy. 

Ldextinex. — There  is  no  fluid  in  the  peritoneal  cavity.  The  mesentery 
especially  between  the  transverse  colon  and  the  duodenum  is  spotted 
(jver  with  white  patches  varying  from  a pin’s  head  to  a pea.  On  section 
there  is  no  feeling  of  cutting  through  calcareous  deposit. 

The  mesenteric  glands  are  enlarged  to  the  size  of  a large  bean. 
(Ankylostomata  (6  or  7)  were  found  in  the  jejunum.) 

Brain. — The  surface  is  injected  and  the  sub-arachnoid  fluid  is  in 
excess,  giAung  the  sulci  a cloudy  ground-glass  appearance.  On  section 
the  naked-eye  appearances  are  normal. 

Bernarkx. — There  is  nothing  much  to  be  remarked  in  this  case.  The 
temperatixre  chart  shows  the  usual  fall  before  death.  Trypanosomes 
Avere  found  in  the  cerebro-spinal  fluid  before  death,  and  a streptococcus 
AA'as  obtained  from  the  heart’s  blood  and  lateral  Amntricles  after  death. 

Gasp:  25. — Kimhra  (Male).  Age  30.  Occupation,  Wood-cutter.  District, 
Bussi.  Food,  Fish,  Bananas,  and  Stveet  Potatoes. 

March  25,  1903.  Admitted  to  hospital. 

April  G.  Patient  has  a Aveak  tottering  gait,  is  lieaA'y  and  dull-eyed. 
His  tongue  is  tremulous.  His  speech  is  a far-aAvay,  high-pitched, 
indistinct  monotone.  His  lips  are  dry  and  cracked,  find  he  piisses  urine 
involuntarily. 

He  states  he  has  Ixeen  ill  7 months,  and  that  a brother  died  of  sleep- 
ing sickness  in  the  same  house. 

April  22.  General  Condition. — He  is  Avell  nourished.  His  g;iit  is  Ave.ik 
fuul  tottering,  find  he  can  hardly  Avalk  Aidthout  assistance.  He  is  fairly 
intelligent.  The  expression  of  his  face  is  heavy,  sad,  find  dull.  There 
is  no  mdenifi  of  an}'  part.  The  colour  of  the  mucous  membi’fine  is 
normal.  There  fire  no  trophic  changes.  The  lymphatic  ghinds  are 
generally  enlarged. 

Ldervouif  System  —His  intelligence  and  memory  are  fair.  He  sleeps 
much  during  the  d;iy.  His  eyes  are  normal.  He  has  marked  tremor 
of  his  tongue,  but  none  of  lips  or  hands.  Knee-jerks  are  present ; no 
ankle  clonus. 
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Alimrntiin/  At/Aem. — Ilis  uppctite  is  good,  :iiul  liis  tongno  is  moist 
!ui<l  furred.  'I’lie  liver  ;ind  spleen  are  not  enlarged.  He  re(.[uires 
medicine  every  two  or  three  days  to  move  his  bowels. 

CiraiIator;i  Si/sfcin. — Heart  sounds  weak,  but  normal,  apex  beat 
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imperceptible.  Pulse  90,  tension  fair.  Size  medium,  compressible,  and 
regular. 

liespiratory  System. — N ormal . 

Cutaneous  System. — His  skin  is  normal  and  there  are  no  eruptions. 
The  preceding  chart  (p.  67)  shows  the  course  of  the  disease. 

The  following  table  shows  the  presence  or  absence  of  trypanosoma 
in  the  blood  and  cerebro-spinal  fluid 


Date. 

Parasites  iu  blood. 

Parasites  in  C.  S.  fluid. 

Filaria. 

Malaria. 

Trypanosoma. 

Filaria. 

Trypanosoma. 

1903. 

Mar.  20. . . . 

Apr.  20. . . . 

22. . . . 
,,  • • • 

+ 



+ 

- 

+ 

May  3.  rost-mortern  11  hours  after  death. 

The  body  is  that  of  a well-nourished,  powerful,  muscular  young  man. 
Rigor  mortis  is  absent.  There  are  no  bed  sores  and  the  skin  is  smooth 
and  healthy.  The  pupils  are  equal  and  normal.  The  superficial 
lymphatics  are  enlarged  (the  size  of  beans). 

On  opening  the  body,  no  fluid  is  found  in  the  peritoneal  cavity,  nor 
in  either  pleural  cavity.  A small  quantity  of  clear  straw-coloured 
serum  is  in  the  pericardium. 

Left  Lung. — Weighs  12  oz.,  and  is  normal. 

Right  Lung. — Weighs  16  oz.,  and  is  slightly  congested,  otherwise 
normal. 

Heart. — There  is  excess  of  fat  about  the  base  of  the  heart.  The 
muscular  substance  is  somewhat  pale,  but  healthy,  and  the  valves  are 
normal.  There  are  some  petechim  on  the  pericardium  on  the  outside 
of  the  left  ventricle,  but  none  on  the  endocardium.  Weight  9 oz. 

Spleen. — Weighs  8 oz.  Is  iiniversally  adherent,  and  the  capsule  is 
thickened  and  contracted  in  places,  giving  the  organ  a lobed  appearance. 
On  section  there  is  an  excess  of  fibrous  tissue,  and  some  pigmentation. 

Liver. — Weighs  3 lb.  6 oz.  The  capsule  is  somewhat  thickened  and 
is  adherent  to  some  of  the  underlying  structures. 

On  section  there  is  advanced  fatty  degeneration. 

Kidneys.—  Each  weighs  4 oz.  The  capsules  strip  off  easily,  the  organ 
is  healthy. 

Brain. — The  vessels  on  the  surface  are  deeply  injected.  The  sub- 
arachnoid fluid  in  excess.  The  convolutions  are  flattened.  There  is  a 
great  excess  of  fluid  in  the  lateral  ventricles,  otherwise  there  is  nothing 
abnormal  to  the  naked  eye. 
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Alimentani  Siistem. — The  mesenteric  glands  are  enlarged.  The  whole 
of  the  large  intestine  is  packeil  full  of  hard  seyhala. 

Jiemarks. — This  is  an  ordinary  case  of  sleeping  sickness. 


Cask  *22. — Zebuganza  (Male).  Age  fO  years.  District,  Entebbe.  Food, 

Sweet  Potatoes  and  Bananas. 

March  25,  1903.  Admitted  to  hospital. 

April  7.  His  gait  is  weak,  he  has  a heavy  look,  and  his  speecli  is 
indistinct  and  weak.  There  are  no  marked  tremors.  He  states  that 
he  has  been  ill  2 months. 

Api’il  22.  General  Condition. — Patient  is  poorly  nourished.  Thei'e 
is  slight  dementia.  His  gait  is  weak  and  staggering,  and  the  e.vpressiou 
on  his  face  is  vacant.  There  is  no  tedema  anywhere.  The  mucous 
membrane  is  normal,  and  there  are  no  trophic  changes.  Supra-condylar, 
inguinal,  submental  and  the  glands  in  the  posterior  triangle  of  the  neck 
are  enlarged.  He  complains  of  pain  in  the  back  and  head. 

Nervou.'i  Sjfdem. — His  intelligence  and  memory  are  impaired.  He 
lies  about  and  sleeps  all  clay.  His  speech  is  indistinct  and  mumbling. 
His  eyes  are  normal.  The  tongue  is  moist  and  tremulous.  There  are 
tremors  of  the  lips  and  hands  and  general  muscular  tremors.  The 
knee-jerk  is  present,  ankle  clotius  absent. 

Alimentari/  Si/stem. — His  appetite  is  poor.  Stomatitis  is  present.  The 
liver  and  spleen  are  not  enlarged. 

Cirmlatonj  Sijdein.- — Heart  sounds  are  normal,  but  feebly  heard 
owing  to  emphysema,  there  is  no  l)ruit.  The  pulse  is  88,  feeble,  no 
tension,  irregular  in  force  and  regular  in  rhythm. 

Be^piratonj  Si/4ein. — Emphysema  in  both  lungs. 

Skin. — Is  dry  and  slightly  scaly. 

The  following  chart  (p.  70)  represents  the  course  of  the  disease. 

The  following  table  shows  the  presence  or  absence  of  trypanosoma 
in  the  blood  and  cerebro-spinal  Huid  : — 


Da'e. 

Parasites  in  blood. 

Parasites  in  C.  S.  iluid. 

Filaria. 

Malaria. 

Trypanosoma. 

Filaria.  Trypanosoma. 

1903. 

' 

' 

Mar.  27. . . . 

— -f- 

Apr.  18. . . . 

„ 22  .. 

— 

1 

„ 29*... 

+ 

* Blood  taken  15  hours  after  dcatli. 
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April  29.  Pod-uiorfeni  11^  liours  after  death. 

The  body  is  that  of  an  elderly  man,  apparently  40  or  50  years  of 
age.  liigor  mortis  is  present.  There  are  no  bed  sores.  The  abdominal 
region  is  retracted,  the  body  is  thin,  but  not  emaciated.  The  pupils 
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are  equal  aiul  normal.  The  inner  aspect  of  the  lips  is  nlcoratcil.  The 
snpertioial  lymphatic  glands  are  slightly  enlarged. 

On  making  an  incision  from  the  chin  to  the  pnbes,  no  fluid  is  found 
in  the  peritoneal  cavity.  The  spleen  is  somewhat  enlarged,  the  bladder 
is  distended  with  urine,  the  mesenteric  glands  are  enlarged  to  the  size 
of  a bean,  and  the  descending  colon  contains  some  hard  beces.  On 
removing  the  sternnm,  both  lungs  are  found  to  be  adherent  to  the 
thorax  by  old  tough  adhesions.  There  is  no  hnid  in  either  pleural 
cavity.  There  is  half-an-onnce  of  clear  straw-coloured  serum  in  the 
pericardium. 

Jlcart. — Is  normal  in  size,  Hal)by  in  consistence,  and  there  is  a .slight 
increase  of  fat  at  the  base.  The  muscular  substance  of  the  wall  of  the 
left  ventricle  appears  fairly  healthy.  The  aortic  and  mitral  valves  are 
normal.  The  right  ventricle  contains  a large  pale-coloured  clot.  The 
pulmonary  and  tricuspid  valves  are  herJthy.  ihere  arc  no  signs  of 
petechim  at  any  part  of  the  endocardium.  A slight  thickening  is  seen 
at  the  attachment  of  the  valves  of  the  aorta,  ihe  heart  rveighs  oz. 

Left  lung  weighs  8 oz.  There  is  some  emphysema  along  the 
anterior  border  of  the  apex.  On  section  the  lung  tissue  is  fairly 
healthy.  The  lymphatic  glands  at  the  root  of  the  lung  are  enlarged 
and  |)igmented. 

Kight  lung  weighs  16^  oz.  TTiere  is  emphysema  along  the  anterior 
marghi  and  at  the  apex,  the  lower  lobe  is  deeply  congested.  Large 
(piantities  of  frothy  tlnid  exude  on  pressure.  The  upper  lobe  is  also 

congested,  but  to  a less  extent. 

Weighs  6 oz.  It  is  slightly  enlarged.  On  section  the  sub- 
stance is  slightly  pigmented  and  is  fairly  normal  in  consistence. 

Kidney^.— Lait  weighs  4 oz.  The  capsule  strips  off  readily.  On 
section  there  is  slight  congestion,  otherwise  healthy. 

Eight,  weighs  2i  oz.,  condition  same  as  left. 

IJctr, Weighs  2 lb.  12  oz.  The  capsule  is  smooth  and  somewhat 

dark  in  colour.  On  section  the  substance  of  the  liver  is  found  to  be 
slightly  pigmented,  and  there  is  fatty  degeneration. 

Praia. On  removing  the  calvarium  the  dura  mater  is  found  to  be 

healthy.  The  vessels  of  the  .surface  are  injected  and  the  convolutions 
are  flattened.  The  sub-arachnoid  Hnid  is  in  excess,  di.stending  the 
sulci  and  giving  them  the  opaque  ground-glass  appearance.  On  section 
the  substance  appears  fairly  healthy.  There  is  a quantity  of  tlniil  in 
the  lateral  ventricles.  The  brain  is  firm  in  consistence,  and  nothing 
further  of  importance  was  found. 

ReiiMrt<. — This  is  an  ordinary  uncomplicated  case  of  sleeping  sickness, 
which  probably  lasted  3 months. 
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C^ASE  41.- — 'WiinisaiiSH  (Male).  Age  32.  District,  Bu.ssi.  Occupation^ 
Bark-cloth  Maker.  Food,  principally  Sweet  Potatoes. 

March  25,  1903.  Admitted  to  hospital.  He  states  that  none  of  his 
family  have  died  of  sleeping  sickness,  and  no  other  cases  have  occurred 
in  his  house.  lie  thinks  the  illness  began  about  three  months  ago,  the 
first  symptoms  l)eing  headache  and  a tendency  to  sleep. 

April  6.  His  gait  is  undecided  and  weak,  pulse  132. 

April  28.  Gcrmal  Conditim. — He  is  fairly  well  nourished,  he  is  up 
and  about,  but  his  gait  is  weak  and  staggering.  His  intelligence  seems- 
good.  The  expression  of  his  face  is  wistful.  There  is  slight  general 
enlargement  of  the  lymphatic  glands. 

Xerooiig  S/isfei/i. — His  intelligence  is  good,  and  memory  fair.  He 
sleeps  a good  deal  during  the  day.  His  speech  is  rather  weak  and 
monotonous,  l)ut  distinct.  He  has  a jerky  tremor  of  the  tongue,  but 
not  of  lips  or  hands.  The  knee  reflexes  are  present. 

AHincntary  Si/sfeiii: — Tongue  moist,  covered  with  white  fur.  His 
liver  is  normal,  but  his  spleen  is  palpable. 

Circulaiani  Si/stenK — The  impulse  of  the  heart  is  neither  visible  nor 
palpable.  Heart  sounds  are  normal.  No  bruit.  Pulse  is  80  per 
minute,  size  fair,  tension  moderate,  regular. 

Cutaneous  Si/sfem. — Scaly  eruption  on  upper  part  of  chest. 

i\Iay  13.  During  the  past  week  patient  has  become  considerably 
worse.  He  passes  his  motions  under  him.  His  temperature  is  almost 
constantly  below  96°  F.  On  the  11th  hist.  50c.c.  of  fluid  was  obtained 
b}"  lumbar  puncture.  This  morning  there  is  a staring  vacant  expression 
of  the  face  and  the  upper  eyelids  are  retracted.  Patient  is  unable  to 
stand.  There  is  a painful  swelling  of  the  lymphatic  glands  of  the  right 
femoral  and  inguinal  region.  There  is  no  fluctuation.  Nothing 
external  can  be  seen  to  account  for  this  inflammation.  Thei’e  is  no 
chancre,  nor  wound  of  any  kind  of  leg  or  foot.  After  death  these 
inflamed  glands  were  found  to  be  breaking  down  into  pus. 

May  14.  Died  at  9 A. M.  posf-moiiem. 

The  following  chart  (p.  73)  represents  the  course  of  the  disease. 

The  following  table  shows  the  presence  or  absence  of  trypanosoma 
in  the  blood  and  cerebro-spinal  fluid  : — 


^ Parasites  iu  blood. 

1 

Parasites 

iu  C.  S.  fluid. 

^ Filaria. 

I 

Malaria.  ^ Trypanosoma. 

Filaria. 

Trypanosoma. 

i 1903.  ' 

Apr.  6. ...  I 

„ 12....  i 



„ 19 



1 

,,  22. . . . + 

1 

1 

May  11 

i 

^ ! 
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Remarks. — This  case  reseml>les  Case  35  (Fatoma),  in  the  acute 
inflaniniation  of  lymphatic  glands  which  at  death  are  found  to  be 
suppurating.  'Whether  this  is  due  to  the  disease  or  to  some  coincident 
cause  it  is  difficult  to  say.  Except  for  this  it  is  a simple  uncomplicated 
case  of  sleeiung  sickness. 
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Case  37. — Kiagabidoia  (Male).  Age  50  years.  District,  ]>ussi. 
(Occupation,  Fislierman.  Food,  Fish,  Bananas,  and  Sweet  Potatoes. 

-Maix-h  '2o,  1903.  Admitted  to  hospital.  He  states  he  has  been 
ill  more  than  two  months.  There  had  not  I)een  any  other  cases  of 
sleeping  sickness  in  the  same  house. 

April  15.  General  (JGnJition. — Development  and  nutrition  poor. 
Gait  unsteady  and  weak,  l)Ut  not  very  typical.  Intelligence  fair. 
Expression  of  face  dull,  but  not  characteristic  of  sleeping  sickness.  Xo 
redema.  Glands  generally  enlarged.  Complains  of  pain  in  thighs,  but 
no  headache.  Pulse  74.  Xo  cutaneous  eruptions. 

Xerv(jus  Si/dem. — Intelligence  and  memory  fair.  Sleep  not  excessive. 
Speech  normal.  Eyes  normal.  Tongue  jerky.  Knee-jerk  present. 
Aidde  clonus  absent. 

Alimentarji  Si/alem. — Appetite  good.  Tongue  moist  and  furred. 
Liver  and  spleen  not  ejilarged. 

Circulator)/  Si/deai. — Impulse  of  heart  cannot  Ije  felt.  Sounds  normal. 
Skin. — Scaly  on  legs. 

-May  4.  Tongue  still  tremulous.  Marked  tremor  of  hands.  His 
speech  is  weak  and  monotonous.  He  is  reported  as  not  sleeping  during 
the  day. 

May  6.  He  is  becoming  very  feeble  and  tremulous. 

May  20.  There  is  right  facial  paralysis  to-day.  He  cannot  walk 
now. 

May  22.  Died  at  11  p.m. 

The  following  chart  (p.  75)  represents  the  course  of  the  disease, 
the  followi)ig  table  shows  the  presence  or  absence  of  trypanosoma 
in  the  blood  and  cerebro-spinal  fluid  : — 


JJiUe. 

Parasites  in  blood. 

Parasites 

ill  C.  S.  Iluid.  ' 

Filaria. 

ilalaria. 

Trypaiiosoina. 

Filai  ifi. 

Trypaiio.soma.  ' 

It03. 

Mar.  28. . . . 

Apr.  1.... 

~ 

T 'i 

— 

„ JO.... 

*>•> 

-May  4 

+ 

May  23.  Cod-aiortem  12  hours  after  death. 

Pigor  mortis  present.  The  body  is  that  of  an  oldish  man,  poorly 
nouiished.  Chest  rigid  and  barrel  shaped.  Abdomen  retracted.  The 
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right  eye  is  closed  owing  to  swelling  of  upper  eyelid.  Supeificifd 
glands  enlarged. 

On  opening  the  body  in  the  usual  way,  the  lungs  ovei  lapped  the 
heart  to  a large  extent.  No  free  fluid  in  pleural  or  peritoneal  cavities, 
and  about  ^ oz.  in  pericardium. 

7/(.rt/-/._Weight  8 oz.,  the  right  ventricle  is  soft  and  flabby  and  shows 
signs  of  atroi)hy  of  its  substance,  which  in  places  is  converted  into  a 
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l)ro\vnish-yello\v  gelatinous  tissue.  The  coronary  arteries  and  branche.s 
are  rigid  and  tortuous.  Interior  of  heart  looks  normal.  No  petechia?. 
Substance  dark  and  firm. 

Langs. — Right  weighs  12  oz.,  left  10  oz.  Both  are  emphysematous, 
and  there  is  marked  congestion  of  the  lower  lobe  of  each  lung. 

Liver. — The  surface  is  roughened,  like  early  stage  of  a “ hobnailed 
liver.  On  section  the  substance  is  firm  and  feels  uneven  to  the  touch. 
Weight  3 lb. 

Spleen. — Capsule  smooth.  Substance  breaks  down  readily.  Markedly 
pigmented.  Weight  8 oz. 

Kidneys. — Each  weighs  3^  oz.  Congested.  Capsule  strips  readily. 

Pancreas. — Ibither  yellow  in  colour,  otherwise  healthy. 

Mesenieric  Glcuuls. — Enlarged.  Mesenteric  and  intestinal  vessels 

congested  and  tortuous. 

Brain. — On  removing  the  dura  mater  the  surface  of  the  lirain  is  seen 
to  be  covered  with  greenish  pus  (in  the  sub-arachnoid  spaces).  The 
convolutions  are  flattened  and  the  sulci  obliterated.  On  the  upper 
surface  of  the  cerebellum  and  the  adjacent  under  surface  of  the  cerebrum 
the  sub-arachnoid  pus  is  most  abundant.  On  removing  the  brain  from 
the  body,  a considerable  quantity  (12  oz.)  of  turbid  fluid  escaped  from 
the  brain  and  spinal  canal.  Cerebral  substance  softened.  Lateral 
ventricle,  aqueduct  of  Sylvius  and  fourth  ventricle  all  considerably 
dilated.  Vessels  of  circle  of  Willis  rigid  and  patent. 

Bemarks. — For  some  time  it  was  doubtful  if  this  was  a case  of 
sleeping  sickness,  especially  as  it  was  only  after  repeated  examination 
that  the  trypanosomes  were  found  in  the  cerebro-spinal  fluid.  This 
case,  like  some  of  the  others,  ended  in  purulent  meningitis. 

Case  38.— Kitaroma  (Male).  Age  20  years.  District,  Bussi.  Occu- 
pation, Fisherman. 

March  25,  1903.  Admitted  to  hospital.  States  that  no  friends 
had  died  of  sleeping  sickness,  and  that  the  illness  began  six  months 
before  admission,  the  first  symptom  being  fever. 

General  Condilion. — He  is  fairly  well  nourished.  His  gait  weak  and 
uncertain,  intelligence  fair,  expression  of  face  dull. 

^ There  is  no  oedema.  The  mucous  membranes  are  normal  in  colour. 
No  trophic  changes.  Lymphatic  glands  generally  enlarged,  to  the  size 
of  beans  in  the  groin.  He  complains  of  pain  in  the  occipital  region 
and  back  of  the  neck. 

Nervous  System.— YLis,  intelligence  is  fair,  but  he  sleeps  too  much 
during  the  day.  His  speech  is  weak,  indistinct  and  monotonous.  Eyes 
normal.  There  is  marked  tremor  of  the  tongue  and  some  of  the  hands.. 
Knee-jerk  is  present,  ankle  clonus  absent. 

Alimentary  System.— ms  appetite  is  good,  tongue  moist  and  furred.. 
Liver  and  spleen  are  enlarged. 
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Ciradaforn  Si/sfein. — Ile;irt  sounds  very  weak,  apex  beat  almost  im- 
perceptible and  no  bruit.  Pulse  84  per  minute  lying  down,  weak, 
regular,  low  teusion,  easily  compressible. 

Skin. — Kather  ilry  aud  scaly. 

The  following  chart  represents  the  course  of  the  disease  : — 
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The  following  table  shows  the  presence  or  absence  of  trypanosoma 
in  the  blood  and  cerebro-spinal  fluid  : — 


D:ilp. 

1 

Paiiisitcs  in  blood.  I Parasites  in  C.  S.  fluid. 

1 j 

Filuria. 

Malaria. 

1 
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! 

Trypanosoma. 

; 1903. 
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+ 

— 

i 
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May  5.  rod-mortem  20  hours  after  death. 

A fairly  well  nourished  young  man  about  20  years  of  age. 
Rigor  mortis  present.  No  bed  sores.  Superficial  lymphatic  glands 
enlarged. 

On  opening  the  body  there  is  no  fluid  found  in  either  the  peritoneal 
or  pleural  cavities.  There  is  J oz.  of  straw-coloured  fluid  in  the 
pericardium. 

Heart. — There  is  an  excess  of  fat  at  the  base  and  some  deposit 
of  black  pigment  under  the  pericardium.  No  petechige,  outside  or 
in.  The  muscular  substance  appears  healthy,  valves  normal.  Weight 
10  oz. 

— Eight  weighs  15  oz.  Some  congestion  of  the  upper  lobe. 
The  posterior  part  of  the  inferior  lobe  is  deeply  congested,  although 
not  actTially  consolidated.  Left  weighs  15  oz.  Lower  lobe  deei^'h' 
congested,  upper  lobe  also,  but  to  a less  extent. 

Sjdeen. — Weighs  12  oz.  Cap.sule  smooth.  On  section  the  tissue  is 
tough,  and  there  is  an  excess  of  fibrous  tissue. 

Liver.  Weight  3 lb.  3 oz.  Adherent  to  the  diaphragm  about  an 
inch  from  the  anterior  liorder.  The  falciform  ligament  was  mdematous. 
The  organ  contains  a large  quantity  of  blood,  it  is  highly  congested, 
and  probably  there  is  some  fatty  degeneration. 

Kidneys.  Each  weighs  3-|^  oz.  They  are  intensely  congested,  and 
deep  dusky  red  in  colour. 

Memderic.  GIand.-<. — Are  somewhat  enlarged  (size  of  beans). 

JJrahi.-— The  vessels  are  injected  on  the  surface,  and  the  convolutions 
are  somewhat  flattened,  otherwise  the  apjjearances  are  fairly  normal. 
On  section  the  brain  appears  normal  to  the  naked  eye. 

Itemnrlcr. — The  accompanying  photographs  were  taken  on  Mav  4. 
(See  Elates  G and  7.) 
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Cask  15. — Waiswu  (Male).  Age  10  years.  District,  lUisoga 

( Wakelai). 

March  25,  1905.  Admitted  to  hospital.  States  tliat  hi.s  illuess 
hegaii  with  headache  about  February  20. 

April  7.  He  has  a sad  heavy  look  and  cracked  lips.  Pulse  152. 
April  18.  General  Condifion. — lie  is  well  nourished  and  walks 
fairly  well.  His  intelligence  is  fair,  but  he  has  a dull  e.xpression. 
There  is  no  oedema.  The  lymphatic  glands  generally  are  eidarged. 
The  pulse  is  100  and  fair.  There  are  uo  cutaneous  eruptions. 

Xermo>  Siptein. — He  is  always  drowsy.  The  speech  is  not  altered. 
The  tongue  is  tremulous.  Knee-jerk  is  present,  ankle  clonus  absent. 

Aliinentarii  SijAein. — His  appetite  is  good,  bowels  regular,  and  no 
enlargement  of  liver  or  spleen. 

Gircnhiforji  Si/sinn. — Much  exaggerated  pulmonary  second  sound. 
Pulse  a little  irregular,  tension  fair,  size  fair. 

Sldn. — Normal. 

May  6.  Disease  is  in  the  late  first  stage. 

May  13.  During  the  past  week  the  patient  has  rapidly  got  worse 
and  now  is  unable  to  stand,  evidently  passing  into  the  third  stage. 
He  sleeps  practically  all  day. 

May  IG.  This  morning  patient  is  unconscious  and  does  not 
respond  or  appear  to  pay  attention  when  spoken  to.  His  head  is 
drawn  down  to  the  right  shoulder,  and  there  are  jerky  twitchings  of 
the  arms. 

Mav  18.  Died  at  10  I’.M. 

X! 

The  following  chart  (p.  80)  represents  the  course  of  the  disease. 

The  following  table  shows  the  presence  or  al)seuce  of  trypanosoma 
in  the  l)lood  and  cerebro-spinal  fluid : — 


Date. 

Parasites  in  blood. 

Parasites 

ill  C.  S.  Ilui.l. 

Filuria. 

Malaria. 

T ry  panosoma. 

Filaria. 

Trypanosoma. 

1903. 

jMiir.  29. . . . 

+ 

Apr.  18. . . . 

+ 

+ 

9.'?.. 

t 

May  It. . . . 

+ 

May  19.  Post-mortem  12  hours  after  death. 

Uigor  mortis  is  absent.  The  body  is  poorly  nourished  and  there 
is  marked  retraction  of  the  abdomen  (as  there  was  during  life  for  the 
last  few  days).  The  superficial  glands  are  only  slightly  enlarged. 
There  are  no  l,)ed  sores. 
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The  l)ody  was  opened  in  the  usual  wa3^  The  peritoneal  cavity 
contains  no  free  fluid,  nor  is  there  any  fluid  in  the  pericardial  or 
pleural  cavities. 

Jlnirt. — Weighs  5^  oz.  There  is  a small  sub-pericardial  ecchymosis 
on  the  left  ventricle  near  the  base.  No  pctechiae.  The  valves  are 
health^",  and  the  muscle  substance  normal. 

Lunga. — Each  weighs  5 oz.  Normal. 
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Liver. — Is  smooth  on  the  surface.  On  section  it  is  slightly  pigmented. 
The  substance  is  very  tough.  Weight  11  lb.  14  oz. 

Spleen. — Weighs  6i  oz.  Is  not  adherent.  Just  about  the  middle  of 
the  external  surface,  under  the  capsule  is  a small  hard  tumour  the 
size  of  a pea.  Near  the  hilum  is  a similar  hard  tumour  the  size  of  a 
filbert  nut.  On  section  the  tumours  are  red  in  coloiu',  divided  into 
loculi  by  trabecula!  of  connective  tissue,  and  are  circumscribed, 
not  invading  the  splenic  pulp.  Substance  of  spleen  is  tough  and  not 
obviously  pigmented. 

Kidneijs. — Each  weighs  2 oz.  Normal. 

Panaras. — Is  firm  and  deep  yellow  in  colour. 

Intestines. — Looked  normal,  ^[esenteric  Glands. — Are  enlarged  and 
some  have  haunorrhages  into  them. 

Brain. — On  removing  the  dura  mater  the  surface  of  the  brain  is 
seen  to  be  deeply  congested  all  over.  There  is  slight  excess  of  sub- 
arachnoid fiuid,  with  ground-glass  opacity,  in  the  sulci.  The  convolu- 
tions are  a little  flattened.  Nothing  abnormal  was  found  in  the 
interior  of  the  brain,  except  intense  congestion  of  the  choroid 
plexuses. 

The  ventricles  did  not  contain  any  excess  of  fluid. 

Bionarks. — This  is  a typical  case  of  sleeping  sickness. 

The  accompanying  photograph  was  taken  on  May  4,  1903.  (See 
Plate  8.) 

C.VSE  45. — Leobeni  (Male).  Age  25  years.  District,  Bussi. 

March  26,  1903.  Admitted  to  hospital.  No  information  can  be 
got  from  this  man,  as  he  cannot  speak. 

April  1.  General  Coiulition. — This  man  is  well  nourished,  although 
so  advanced  in  the  disease  that  he  can  neither  walk  nor  stand.  The 
expression  of  his  face  is  dull  and  vacant,  and  he  fixes  you  with  an 
expressionless  stare.  There  is  no  cedema  of  any  part.  The  colour 
of  the  mucous  membrane  is  normal.  There  are  no  trophic  changes. 
The  lymphatic  glands  in  the  anterior  triangle,  the  inguinal  and  femoral 
jegions  are  slightly  enlarged.  There  are  no  cutaneous  eruptions,  and 
the  skin  itself  appears  normal. 

Xervous  Sgstem. — It  is  (difficult  to  say  what  amount  of  intelligence 
this  man  retains,  as  it  is  impossible  to  get  him  to  answer  cpiestions. 
When  asked  anything  he  looks  like  a man  just  awakened  from  a 
sound  sleep  : he  looks  stupid  and  dazed,  his  eyes  wander  from  face 
to  face  in  a helpless,  staring,  wondering  way.  In  regard  to  sleep, 
he  is  reported  to  sleep  well  at  night,  but  not  much  during  the  day. 
His  powers  of  speech  have  entirely  disappeared,  but  when  spoken  to 
sharply  he  still  is  able  to  murmur  indistinctly  his  name.  Ilis  eyes 
are  normal.  There  is  extreme  tremor  of  tongue,  lips,  hands,  and 
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generally  all  over  his  body.  He  is  still  sensible  to  touch,  and  his 
muscle  sense  is  fairly  normal.  Both  knee-jerks  are  increased,  the  right 
more  than  the  left,  and  aidde  clonus  is  present  in  l>oth  ankles,  also  in 
the  right  more  than  the  left, 

Alimentury  System. — He  is  still  able  to  drink  milk.  His  tongue 
is  moist,  furred,  and  extremely  tremulous.  Liver  and  spleen  are  not 
enlarged. 

Circulatory  System. — Heart,  The  apex  beat  can  neither  be  seen 
nor  felt.  On  auscultation  the  sounds  of  the  heart  are  distant  and 
weak,  pulse  160,  tension  low,  small  in  size,  easily  compressible  and 
regular. 

liespiratm-y  System. — Nothing  notev^orthy. 

Skin. — The  skin  appears  normal,  moist,  and  smooth. 

Ophthahnoscojnc  Examination. — Left  eye,  slight  blurring  of  disc.  Eight 
eye  could  not  be  seen. 

April  10.  Died  1.30  P.M. 

The  following  chart  represents  the  course  of  the  disease  : — 
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Projrc^'t  Report  on  Sleeping  Sickness  in  Uganda. 

llie  following  tal)lc  shows  the  presence  or  ahsence  of  trypanosoma 
in  the  blood  and  cerebro-spinal  Huid  : — 


Date. 

Parasites  iii  blood. 

Parasites  in  C.  S.  Iluid. 

Pilaria. 

Malaria. 

Trypanosoma. 

Filaria. 

Trypanosoma. 

1903. 

ilai’.  28. . . . 
Apr.  1.... 

- 

April  10.  Post-mortem  immediately  after  death  : — 

The  body  is  well  nourished ; there  is  a bed  sore  beginning  on  the 
right  hip. 

Brain. — On  removing  the  calvarium  the  dura  mater  presents  nothing 
noteworthy ; but  on  removing  that  membrane  the  surface  of  the  brain  is 
found  to  be  covered  with  a layer  of  greenish-coloured  pus.  This 
matter  is  contained  in  the  sub-arachnoid  spaces  and  is  in  excess  of 
the  normal  sub-arachnoid  fluid.  The  vessels  on  the  surface  of  the 
brain  are  injected.  On  removing  the  brain  the  base  is  found  to  be  in 
the  same  condition  of  purulent  meningitis.  The  fluid  in  the 
ventricles  is  found  to  be  cloudy.  The  substance  of  the  brain  is  some- 
what softened. 

Coni. — The  sub-arachnoid  or  cerebro-spinal  fluid  in  the  vertebral 
canal  in  the  lumbar  region  was  distinctly  jmrulent. 

Heart. — External  fat,  yellow  in  colour,  is  in  excess.  Muscular 
substance  appears  healthy.  No  petechiai  on  inner  surface.  Valves 
healthy. 

Lungs. — Right,  healthy.  Left,  apex  of  lower  lobe  is  consolidated, 
airless,  and  a greenish-yellow  fluid  is  expressed  on  pressure.  A piece 
floats  in  water.  This  patch  of  pneumonia  is  as  large  as  a small 
orange. 

Liver. — Large,  dark  in  colour,  gall  bladder  distended.  On  section 
dark,  pigmented,  and  congested. 

Spleen. — Enlarged,  pigmented,  congested,  and  friable. 

Kidneys. — Capsule  strips  readily.  Congested,  otherwise  healthy. 

Remcirks. — Noteworthy  on  account  of  the  invasion  of  pneumococcus 
which  probably  gave  rise  to  the  meningitis. 

This  brain,  like  Kaperi’s,  is  not  at  all  typical  (see  Plate  9).  AVe 
have  not  sent  a drawing  of  an  ordinary  Sleeping  Sickness  brain,  but 
shall  do  so. 

A photograph  of  one  is  given  on  Plate  10, 
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Case  36. — Dikodemo.  Male.  Age  25  years. 

Occupation,  Teacher.  Protestant  School.  District,  Nkumba.  Food,  , 
Fish,  Bananas,  and  Sweet  Potatoes. 

March  29,  1903.  Admitted  to  hospital.  Disease,  sleeping  sickness.  ; 
States  duration  of  illness  about  two  months.  j 

Present  Condition. — Dikodemo  is  a man  of  good  development  and  is  j 
well  nourished.  He  stands  with  difficrdty  with  feet  apart  and  knees  ^ 
bent,  balancing  himself.  When  he  walks  his  gait  is  weak,  staggering, 
and  uncertain.  When  asked  to  shut  his  eyes,  his  feet  being  together, 
he  retains  his  balance.  His  facial  expression  is  dazed,  dull,  wistful, 
and  he  stares  vacantly  now  at  one,  now  at  another,  with  his  eyes  wide 
open  and  unblinking.  It  is  difficult  to  get  an  aTiswer  from  him. 

There  is  no  oedema  or  puffiness  of  any  part.  His  mucous  membrane 
is  normal  in  colour.  There  are  no  trophic  changes.  The  lymphatic 
glands  in  the  occipital  region,  angle  of  jaw,  and  axilla  are  not  enlarged, 
but  in  the  anterior  triangle  of  the  neck  and  groin  they  are  felt  to  l)e 
slightly  enlarged,  about  the  size  of  a small  bean. 

April  11.  Died  at  11  P.M. 

The  following  chart  represents  the  course  of  the  disease  ; — 
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The  following  table  shows  the  presence  or  absence  of  trypanosoma 
in  the  blood  and  cerebro-spinal  fluid ; — 
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Date. 

ruriisites  iu  blood. 

Parasites 

iu  C.  S.  Iluid. 

Filivria. 

Malaria,  j Trypanosoma. 

Filaria. 

Trypanosoma. 

1903. 

1 

Apr.  3 , . , . 

7 

+ 

— — 

— 

-t- 

>>  / . . . . 
12.... 

— I*.M. 

xVpril  12.  Post-mortem  12  hours  after  death. 

The  body  is  that  of  a well-nourished  man  of  middle  height  and 
apparently  about  25  years  of  age.  Kigor  mortis  is  present.  There  are 
no  bed  sores. 

Brain. — On  removing  the  calvarium  the  dura  mater  appears  healthy. 
The  surface  of  the  brain  has  an  excess  of  fluid,  the  vessels  are  injected, 
especially  on  the  left  side.  The  sul>-arachnoid  fluid  is  fairly  clear,  but 
in  some  of  the  sulci  it  has  an  opaque  ground-glass  appearance.  The 
lateral  ventricles  contain  an  excess  of  fluid  of  a slightly  cloudy 
character.  The  substance  of  the  brain  is  not  softened,  and  nothing 
further  abnormal  was  noted. 

H eart. — H eal  thy. 

Spleen. — Slightly  enlarged  and  tougher  than  normal. 

Liver. — Pigmented.  Kidneys. — Healthy. 

Lungs. — There  is  some  congestion  at  the  base  of  the  left  lung.  Puru- 
lent fluid  extrudes  from  the  small  bronchi  on  pressure. 

Bemarks. — This  is  a typical  case  of  sleeping  sickness.  It  is  to  be 
noted  that  the  trypanosoma  is  not  found  in  the  cerebro-spinal  fluid 
taken  twelve  hours  after  death. 

The  trypanosomes  seem  to  disappear  from  the  body  fluids  soon  after 
death. 


Case  42. — Katola  (Male).  Agp  25  years.  District,  Bussi.  Occupation, 
Charcoal  Burner.  Food,  Sweet  Potatoes. 

March  25,  1903.  Admitted  to  hosijital.  He  states  that  none  of  his 
family  have  died  of  sleeping  sickness,  nor  have  any  other  cases  occurred 
in  his  house.  He  also  states  that  he  was  taken  ill  3 months  before 
admission  to  hospital,  and  that  his  first  symptom  was  fever. 

April  6.  He  is  thin.  He  walks  fairly.  Speaks  well,  but  has 
tremor  of  tongue  and  hands.  Pulse  140. 

April  29.  General  Condition.— This,  man  is  badly  nourished,  his  ril)s  • 
are  all  showing.  He  is  not  confined  to  bed,  and  walks  fairly  well.  His 
intelligence  is  fair,  but  the  expression  of  his  face  is  somewhat  dull  and 
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heavy.  His  lymjjhatic  glands  are  enlarged  to  the  size  of  pigeon’s  eggs 
in  the  femoral  region,  and  that  of  beans  at  the  angle  of  the  jaw. 

Nervous  Si/stem. — He  is  fairly  intelligent  and  his  memory  is  normal. 
He  is  reported  not  to  sleep  excessively  during  the  day.  His  speech  is 
weak,  but  distinct.  There  are  tremors  of  the  tongue  and  hands.  The 
knee-jerks  are  present,  and  ankle  clonus  absent. 

AUinentary  System. — His  appetite  is  good.  His  tongue  moist  and 
furred.  His  liver  is  not  enlarged,  but  his  spleen  is  palpa1)le. 

Circulatory  System. — The  impulse  of  the  heart  is  seen  and  felt  in  the 
fifth  space.  There  is  an  apical  systolic  murmur,  and  also  a localised 
presystolic  murmur  near  the  ensiform  cartilage.  Pulse  112,  size  fair, 
regular. 

May  6.  During  the  last  few  days  this  patient  has  become  much 
more  feeble  and  can  hardly  walk  a few  paces  without  clinging  to  some- 
thing for  support.  Tremor  of  tongue  and  fingers  very  marked. 

May  13.  No  change  in  condition. 

May  15.  About  50  c.c.  of  cerebro-spinal  fluid  obtained  by  lumbar 
puncture.  Specific  gravity  1002. 

May  20.  Patient  is  passing  into  the  third  stage. 

May  28.  Died  at  11  p.m. 

The  following  chart  (p.  87)  represents  the  course  of  the  disease. 

The  following  table  shows  the  presence  or  absence  of  trypano- 
somes : — 


! 

1 

Date. 

1 

1 

Parasites  in  blood. 

Parasites  in  C,  S.  fluid. 

Filaria. 

Malaria. 

Trypanosoma. 

Filaria. 

Ti'ypanosoma. 

' 1903. 

Apr.  G . . . . 
„ 19 

+ 

- 

-1- 

4- 

+ 

„ 22.... 

May  15  ... . 

May  29.  Post-mortem.,  10  A.M.,  11  hours  after  death. 

The  body  is  that  of  a fairly  well  nourished  man.  There  are  no 
cutaneous  eruptions,  and  no  bed  sores.  Eigor  mortis  passing  oft‘.  Slight 
enlargement  of  superficial  lymphatic  glands. 

On  opening  the  body  in  the  usual  way,  no  fluid  was  found  in  the 
pleural,  pericardial,  or  peritoneal  cavities. 

Weighs  8 oz.  There  are  no  petechim  on  the  surface  of  the 
interior,  no  disease  of  orifices  or  valves,  and  the  muscular  substance 
looks  healthy. 
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— Left.  Adherent  to  p;iriete.s,  cspeci:illy  towards  the  hiisc. 
Weighs  10  oz.  Base  somewhat  congested.  Glands  markedly  enlarged. 

Bight.  Aflhercnt  at  apo.x  and  towards  )»ase.  Weighs  10  oz.  Both 
lobes  are  healthy. 

Liver. — Adherent  to  diaphragm  on  the  right  side,  old  perihepatitis. 
The  left  lobe  is  adherent  to  the  spleen.  Weighs  3 lb.  8 oz.  It  is 
somewhat  congested,  otherwise  normal.  Not  abnormally  tough  or 
fibrous. 
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Progress  Pegort  on  Sleeping  Sichiess  in  Uganda. 

Spleen. — Generally  adherent  to  diaphragm,  also  to  liver.  Consider- 
al)ly  enlarged.  Weighs  1|  lb.  On  section  looks  dark  and  breaks 
down  readily  under  the  finger. 

Kidnci/s. — Each  weighs  4 oz.  Capsules  strip  off  readily.  Healthy  on 
section.  J’ancreas. — Firm,  yellow  in  colour. 

Intestines. — Look  normal  extei’iially.  Mesenteric  Glands. — Slightly 
enlarged. 

Bruin. — Dura  mater  not  adherent.  Convolutions  flattened.  Marked 
injection  of  vessels  of  pia  mater.  No  marked  increase  of  sub-arachnoid 
fluid.  The  lateral  ventricles  are  dilated.  Fourth  ventricle  not  dilated. 
Brain  otherwise  normal,  except  for  some  haemorrhages. in  the  caudate 
nucleus  of  both  hemispheres.  Vide  photograph,  Plate  10. 

lleniarhs. — 10  c.c.  of  cerebro-spinal  fluid  was  taken  11  hours  after 
death  and  centrifuged.  No  living  trypanosomes  were  found. 
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Figs.  7 and  8.— MoxXkeys  used  in  Experiments. 
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Sleeping  Sickness,  PL  6 (nee  p.  78). 


Case  38.  Kitaiioma. 
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